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Who's  Who  &  What's  What 

in  This  Issue 


It  seems  to  be  characteristic  of  Long 
Lines  people  that  they  move  around  as 
they  move  ahead.  Certainly  Henry  T. 
Killingsworth's  telephone  career  bears 
out  that  observation.  He  joined  the  De- 
partment as  a  technical  employee  in  19 19, 
and  worked  on  matters  concerning  induc- 
tive coordination  in  Atlanta  and  other 
parts  of  the  South  for  six  years  before 
moving  to  New  York  as  an  engineer.  His 
subsequent  moves  and  responsibilities  fol- 
lowed this  pattern:  to  Cleveland  in  1928 
as  division  plant  engineer ;  to  Denver  in 
1936  as  division  plant  superintendent; 
back  to  New  York  in  1940  as  general 
plant  supervisor;  to  Atlanta  in  1945  as 
general  plant  superintendent,  in  conjunc- 
tion with  the  formation  of  the  Southern 
Area;  and  to  New  York  again  in  1948 
as  general  manager  of  Long  Lines.  He 
became  top  man  at  Long  Lines  in  1949 
when  he  was  elected  a  Vice  President  of 
A.  T.  &  T.  and  placed  in  charge  of  the 
Department.      (The  picture  on  page  6  is 


from  Black  Star,  the  one  on  page  10  is 
from  Philip  Gendreau,  and  those  on  pages 
14  and  15  are  from  Ewing  Galloway.) 

The  topic  and  scope  of  George  L.  Best's 
contribution  to  this  issue  indicate  in  some 
degree  how  broad  are  his  vice-presidential 
interests  in  the  field  of  business  research 
affecting  the  future  of  the  telephone  in- 
dustry. His  first  telephone  job  was  with 
the  New  York  Telephone  Company,  in 
1922,  as  an  assistant  engineer  in  the  Com- 
mercial Department.  He  moved  through 
rate  and  other  commercial  positions  until 
1929,  when  he  became  general  commercial 
engineer  in  Brooklyn.  Eight  years  later 
he  transferred  to  the  Commercial  Division 
of  A.  T.  &  T.'s  Department  of  Operation 
and  Engineering,  and  became  successively 
rate  engineer,  commercial  engineer,  and 
assistant  vice  president.  In  1946  he  was 
elected  Vice  President  of  the  Western 
Electric  Company,  in  charge  of  patent 
licensing,    and    in    1948    was    made    Vice 


Henry  '/'.  Killingsworth 


George  L.  Best 


Keith  S.  McIIugh 


Justin  J.  Murphy 


Elizabeth  Wrenshall 


President — Finance.  He  returned  to 
A.  T.  &  T.  as  Vice  President  in  1950, 
and  now  heads  "Administration-B" 
Department.  With  Keith  S.  McHugh,  he 
contributed  "The  Bell  System's  Interest  in 
Program  Television"  to  this  Magazine 
for  Spring  1944. 

Entering  the  American  Telephone  and 
Telegraph  Company  in  19 19  as  a  clerk, 
Keith  S.  McHugh  became  within  a  few 
months  an  engineer  in  the  O.  &  E.  De- 
partment. From  1921  to  1925  he  was 
general  commercial  engineer  of  the  Chesa- 
peake and  Potomac  Telephone  Company 
in  Washington.  For  the  next  four  years 
he  was  with  the  New  York  Telephone 
Company  as  general  commercial  manager, 
first  in  the  Company's  Upstate  and  then 
in  its  Long  Island  Area,  and  as  Vice 
President  (Public  Relations).  In  1929 
he  returned  to  A.  T.  &  T,  as  commercial 
engineer,  was  appointed  an  assistant  vice 
president  in  1934,  and  was  elected  a  Vice 
President  in  Administration  in  1938.  In 
194b  he  was  appointed  Vice  President  in 
charge  of  Public  Relations,  and  two  years 
later  became  Vice  President  in  charge  of 
Accounts  and  Finance.  He  was  elected 
President  of  the  New  York  Telephone 
Company  in  1949.  Mr.  McHugh's  inter- 
est in  civic  affairs  and  business  associations 


is  exemplified  by  his  address  to  the  Ameri- 
can Management  Association.  His  most 
recent  contribution  to  these  pages  was  "Bell 
System  Patents  and  Patent  Licensing,"  in 
the  Winter  1948-49  issue. 

Between  1929,  when  Justin  J.  Murphy 
began  his  telephone  career  with  the  New 
York  Telephone  Company,  and  1945,  when 
he  transferred  to  the  A.  T.  &  T.  Company, 
he  had  been  business  office  representative, 
field  sales  supervisor,  office  manager,  local 
manager,  and  district  manager — all  in  the 
Manhattan-Bronx-Westchester  Area.  He 
was  then  for  about  six  months  in  the  Com- 
mercial Division  of  A.  T.  &  T.'s  O.  and 
E.  Department,  in  the  personnel  section. 
Returning  to  the  New  York  Company  in 
1946,  he  was  division  manager  successively 
in  the  M-B-W  and  Long  Island  Areas. 
Then,  in  195 1,  he  came  back  to  O.  &  E., 
where  he  is  now  sales  and  servicing  engi- 
neer. He  and  the  men  reporting  to  him 
have  inspected  80  per  cent  of  the  large 
camps,  as  well  as  many  of  the  small  instal- 
lations, of  the  kind  he  describes,  and  have 
traveled  between  75,000  and  100,000  miles 
in  visiting  them  and  the  telephone  compa- 
nies in  whose  territories  they  lie. 

Much   of  the   information   received   from 
{Continued  on  page  27) 


Three   Decades  ok  Publication 

A  copy  of  the  first  issue  of  this  quarterly  periodical  appears  at  the  upper  left  iti  this 
picture.  Its  dress  was  modest  gray  a>ul  black.,  aud  it  was  dated  April  1^22.  A  more 
elaborate  cover  in  gray  and  blue  was  standardized  in  October  /p-?-/,  and  was  succeeded 
in  fanuary  IQ34  by  one  in  two  tones  of  blue.  ''Quarterly'''  became  ''Magazine''  in 
fanuarv  rc)jfr^  and  the  current  cover.,  using  a  different  color  scheme  each  time.,  was 
adopted  with  the  first  issue  in  ig4j  These  changes  in  cover  desig>i  duriiig  thirty  years 
suggest  the  editorial  changes  which  have  taken  place  in  the  same  period 


Three  Decades  of  Publication 

The  first  number  of  the   Bell  Telephone  Quarterly  ap- 
peared In  April   1922 — just  thirty  years  ago. 

In  his  "Foreword"  to  Volume  I  Number  1  (shown  at  the 
upper  left  on  the  opposite  page),  President  Harry  B.  Thayer 
of  the  American  Telephone  and  Telegraph  Company  character- 
ized the  Bell  Telephone  System  as  a  young,  active,  and  progres- 
sive institution,  continually  doing  new  things.  It  would  be  the 
function  of  the  Quarterly,  he  said,  to  keep  the  officers  of  the 
Bell  System  Companies  Informed  about  important  new  things  of 
every  kind.  He  called  It  "a  medium  of  suggestion  and  a  record 
of  progress,"  and  those  words  have  appeared  on  the  first  page 
of  every  issue  since  that  day. 

This  publication  has  tried  to  keep  pace  with  what  is  still  a 
young,  active,  and  progressive  organization.  The  succession  of 
cover  designs  illustrated  at  the  left  may  perhaps  suggest  that  there 
has  also  been  editorial  progress  within  them.  Indeed,  the  name 
was  changed  from  Quarterly  to  Magazine  in  1941  as  more 
representative  of  its  broadening  interests. 

The  motto  Mr.  Thayer  bestowed  upon  us  thirty  years  ago  has 
done  good  service.  We  have  recorded  and  described  Bell  System 
progress  of  many  kinds,  and  that  in  itself  has  made  the  publica- 
tion a  medium  which  suggests  how  forward-looking  is  the  organi- 
zation, how  manifold  are  Its  contributions  to  the  life  of  our  na- 
tion, and  how  Important  Is  the  work  of  every  one  of  us.  This 
Magazine  hopes,  therefore,  to  continue  to  serve  as 

A  Medium   of  Siiyycstion  and  a  Record  of  Progress. 

The  Editors 


The  main  radio  telephone  transmitting  station  at  Lawrenceville,  N.  J.,  seen  through  a 
framework  of  transmission  lines  leading  to  the  various  antennas 


A  Single  Link  between  New  York  and  London  Has  Grown 

In  a  Quarter  Century  to  Connections  with  Ninety  Countries 

And  Territories  Which  Handled  900,000  Calls  in  1951 


Overseas  Telephone  Service 
Is  Twenty-five  Years  Old 

Henry  T.  KilUngsworth 


The  Silver  Anniversary  of  the 
Bell  System's  overseas  telephone 
service  occurred  on  January  7,  1952. 
since  that  day  twenty-five  years  ago 
when  New  York  and  London  were 
first  connected  by  voice  for  commer- 
cial telephone  service,  this  service  has 
spread  to  the  farthest  reaches  of  the 
globe,  and  now  is  available  to  al- 
most all  the  telephones  in  the  world. 
Only  2,300  overseas  connections 
were  made  in  1927,  but  in  the  twenty- 
four  ensuing  years  this  annual  usage 
has  increased  until  900,000  calls  were 
established  during  195 1  with  the  90 
other  countries  and  territories  now 
reached  by  the  service. 

Many  people  are  inclined  still  to 
think  of  talking  across  the  seas  as 
something  rather  new,  yet  overseas 
service  has  actually  been  in  opera- 
tion for  one-third  of  the  entire  life 
of  the  telephone.  Despite  differences 
in  time  or  language,  despite  atmos- 
pheric   conditions    that    affect    radio- 


telephony  more  than  other  means 
of  communication,  and  despite  other 
special  problems  related  to  this  serv- 
ice, it  has  become  an  effective  and 
important  factor  in  the  business,  po- 
litical, and  social  ties  between  nations. 

The  initial  New  York— London  call 
in  1927  was  the  successful  culmina- 
tion of  the  long  period  of  experi- 
mentation begun  just  after  the  high- 
vacuum  tube  was  developed  in  19 14. 
The  service  was  soon  extended  to  all 
the  United  States  over  the  nation- 
wide network  of  toll  lines  spreading 
beyond  the  radio  terminals.  Simi- 
larly, by  utilizing  the  extensive  tele- 
phone networks  radiating  from  Lon- 
don, other  cities  in  Great  Britain  and 
also  in  the  principal  European  coun- 
tries were  reached.  North,  south, 
east  and  west — the  march  of  over- 
seas telephony  had  begun. 

To  avoid  haphazard  expansion,  a 
fundamental  plan  was  formulated 
soon    after    the    service    was    inaugu- 
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rated.      The    basic    objective    of    the      established   over   links   of   radio   and 
plan   was   to   link   the   United   States      land  lines  extending  from  New  York 


with  the  rest  of  the  world  as  rapidly 
as  technical  progress  and  traffic  re- 
quirements should  warrant.  This  ob- 
jective has  been  kept  constantly  In 
sight,  and,  as  a  consequence,  tele- 
phone service  has  been  extended 
steadily  and  in  orderly  fashion  to 
country  after  country  on  all  conti- 
nents, despite  changing  world  condi- 


to  London,  Amsterdam,  Bandoeng 
(Java),  San  Francisco,  and  back  to 
New  York  again.  Walter  S.  Gifford, 
then  President  of  the  A.  T.  and  T. 
Company,  and  the  late  Theodore  G. 
Miller,  at  that  time  head  of  the  Long 
Lines  Department,  talked  to  each 
other  over  that  long  and  historic 
voice  highway  from  adjoining  rooms 
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tions   which    have   taken   us   through     at  Long  Lines  headquarters  in  New 
the  cycles  of  peace  and  war.  York. 

Mr.  Gifford,  who  opened  the  Lon- 
Bv  THE  EARLY  '30S,  trans-world  don  service  in  1927,  took  part  last 
telephony  had  reached  each  of  the  January  7  in  still  another  ceremonial 
great  continents  and  the  principal  conference  call,  this  one  marking  the 
Islands  of  the  globe.  This  growth  twenty-fifth  anniversary  of  the  serv- 
was  dramatized  on  April  25,  1935,  Ice.  Introduced  by  Cleo  F.  Craig, 
when  a  'round-the-world  circuit  was  President  of  the  A.  T.  and  T.  Com- 
pany, who  spoke  from 
New  York,  Mr.  Gif- 
ford, now  Ambassador 
to  the  Court  of  St. 
James's,  talked  from 
Washington  with  Lord 
Salisbury,  Lord  Privy 
Seal,  In  London.  In 
turn,  Mr.  Craig  spoke 
with  Sir  Alexander  Lit- 
tle, Director  General 
of  the  British  Post  Of- 
fice, who  also  was  in 
London. 

After  confessing 
that  he  had  found  his 
original  conversation 
in  1927  very  exciting, 
Mr.  Gifford  stated 
that  he  was  now  im- 
pressed by  "the  reali- 
zation that  this  service 
has  become  a  regular, 
every-day  part  of  life 
for  so  many  people  all 


mW  YORK  AND  LONDON  TALK  FREELY, 
.,   OPENING  NEW  RADIOPHONE  SERVICE; 
FIRST  PRIVA  TE  CALL  TO  NEW  YORK  TIMEi 
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T/ie  opoiin^  of  overseas  service  was  a  noteworthy  event 
of  twenty-five  years  ago 


1952 


Overseas  Telephone  Service  Anniversary 


over  the  world.  Over- 
seas telephony  has  gone 
farther  and  faster  than 
we  could  have  hoped  a 
quarter  of  a  century 
ago."  All  participants 
in  the  occasion  stressed 
the  value  to  the  world 
of  what  Sir  Alexander 
called  "a  world-wide 
network  linking  the 
continents  with  one  an- 
other and  the  remoter 
parts  of  the  world." 

The  War  Years 

When  the  first  dec- 
ade of  overseas  service 
closed  the  era  of  pio- 
neering in  radioteleph- 
ony,  65  countries  had 
been  linked  by  voice. 
Soon,  however,  the 
rate  of  expansion  was 
slowed  by  war.  Some 
new  countries,  princi- 
pally in  South  Amer- 
ica, were  added  to  the 
network  during  the 
war  years,  and  the 
volume  of  business  to 
such  countries  in- 
creased very  rapidly, 
countries  at  war  and  to  those  affected 
by  their  nearness  to  hostilities,  de- 
velopment halted,  and  the  use  of  the 
service  was  generally  restricted  to 
purposes  associated  with  the  conflict. 
Spectacular  use  of  the  overseas 
service  was  made  by  the  leaders  of 
the  allied  countries  during  World 
War  II.  The  Army  Signal  Corps 
employed  the  facilities  and  person- 
nel in  providing  backbone  Army  com- 
munication systems  with  war  theatres 
abroad.      Another    important   contri- 


In  the  past  quarter  century  the  number  of  overseas  tele- 
phone messages  has  multiplied  to  almost  goo,ooo  a  year, 
and  the  one  country   within  reach.  Great  Britain,  has 
become  ninety  countries  and  territories 


But    to    the 


bution  of  the  overseas  service  In  this 
period  was  the  "three-minute  fur- 
loughs" which  it  enabled  lonely  serv- 
ice men  and  women,  far  from  home, 
to  enjoy  with  their  families.  From 
military  posts  throughout  the  world 
came  testimony  to  the  splendid  mo- 
rale value  of  such  conversations. 

Post-  War  DeveIopme?if 

The  first  post-war  years,  1946  and 
1947,  were  devoted  to  the  restora- 
tion of  service  to  those  countries 
where    the    war    had    interrupted    it. 
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Londoyi  was  the  first  foreign  metropolis  to  be  brought  within  reach  of  the  Bell  Systetns 

overseas  telephone  service 


This  was  delicate  and  difficult  work 
in  lands  where  telephone  equipment 
had  been  ruined,  experienced  person- 
nel had  been  dispersed,  materials  and 
money  were  scarce,  and  major  politi- 
cal changes  were  being  made. 

In  1947,  earlier  plans  to  expand 
the  network  of  circuits  and  to  secure 
better  and  speedier  service  for  the 
customer  were  revived.  Even  be- 
fore the  war,  it  had  been  realized 
that  good  service  required  direct  cir- 
cuits to  many  additional  countries, 
particularly  those  offering  large  vol- 
umes of  traffic.  The  first  step  in  this 
program  had  taken  place  in  Decem- 
ber, 1936,  when  Paris  and  New  York 
were      interconnected      directly,      the 


original  routing  via  London  being 
retained  only  as  an  alternative. 

In  the  post-war  years,  the  number 
of  direct  routes  has  been  so  increased 
that  today  almost  two-thirds  of  the 
countries  and  territories  reached  by 
overseas  service  are  linked  directly  to 
the  United  States,  In  addition  to 
the  establishment  of  new  direct  cir- 
cuits, there  has  also  been  a  large  in- 
crease in  the  number  of  circuits  on 
those  routes  where  demand  is  heavy. 
There  are  now  twelve  circuits  to 
Great  Britain,  ten  to  Hawaii,  eight 
each  to  France,  Germany,  and  Japan, 
and  five  each  to  Puerto  Rico  and 
Switzerland. 

Today,  overseas  messages  number 
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almost  sixteen  times  as  many  as  be- 
fore the  war.  The  volume  for  195  i 
was  25  percent  above  the  level  of 
the  previous  year. 

As  additional  countries  and  islands 
have  been  connected  with  the  United 
States  year  by  year,  the  number  of 
telephones  it  is  possible  to  reach  has 
mounted  until  96  percent  of  all  those 
in  the  world  may  now  be  intercon- 
nected. 

We  also  expect  to  add  Turkey  to 
the  service  shortly,  and  to  improve 
the  connection  with  Finland  before 
the  opening  of  the  Olympic  Games 
in  Helsinki  this  coming  July.  Fin- 
land, which  is  now  reached  by  means 
of  a  switched  connection  in  Sweden, 
will  be  served  by  a  direct  circuit  from 
New  York. 

The  distances  spanned  by  overseas 
telephony  are  vast.  The  path  from 
New  York  to  Buenos  Aires,  for  ex- 
ample,   stretches    5,300    miles,    while 


that  from  San  Francisco  to  Sydney, 
Australia,  extends  7,400  miles.  The 
total  mileage  in  an  overseas  connec- 
tion is  often  much  greater  than  the 
overseas  link  alone,  because  the  voice 
may  be  carried  over  long  distances 
by  land  lines  at  either  end  of  the 
transoceanic  circuit.  For  instance,  a 
call  from  the  United  States  to  Bom- 
bay, which  is  reached  by  connecting 
two  radiotelephone  channels  at 
London,  goes  8,000  miles  eastward 
from  New  York,  but  if  the  calling 
party  is  in  San  Francisco,  3,000 
more  miles  have  to  be  added  to  the 
circuit. 

Improved  Methods  of  Operation 

Because  of  factors  which  are  pe- 
culiar to  overseas  operation,  it  is 
difficult  to  have  service  always  as 
speedy,  reliable,  and  easy  to  use  as 
our  own  domestic  long  distance 
service. 


This  is  part  of  o)ie  side  of  the  overseas  operating  room  in  New  York  City 
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Although    English    is   used   by   the  fading — which  do  not  seriously  affect 

operators  here  and  abroad  in  estab-  domestic  circuits. 

lishing   connections    on    the    overseas  In  spite  of  these  operational  prob- 

links,  language  differences  among  cus-  lems,    overseas   calls   now   are   estab- 

tomers  naturally  introduce  some  dif-  lished    in    about    15    minutes    on    the 

ficulties.     Also,  there  are  large  time  average,  and  for  those  between  San 

differences  in  most  cases:  to  the  caller  Francisco   and  Honolulu   a   speed  of 

it  may  be  noon,  to  the  person  at  the  about  five  minutes  has  been  attained, 

far  end  of  the  line  it  may  be  evening  These    speeds    represent    great    im- 

or    even    another    day    of   the    week,  provement  since  the  war. 

Moreover,  the  opposite  ends  of  each  A   major    factor   in   this    improve- 

circuit  are  operated  by  separate  or-  ment    has    been    the    adoption    of    a 

ganizations  which  must  join  forces —  simplified  operating  procedure,  which 

often  with  some  variance  in  their  ac-  is    patterned    on    domestic    methods, 

customed    methods — in    creating    an  The    originating    overseas    operator 

overseas  service  satisfactory  to  their  now  makes  the  first  attempt  to  com- 

respective    customers.      And,    finally,  plete  the  connection  while  holding  the 

radiotelephone  circuits  are  subject  to  calling  customer  on  the  line.     Previ- 

atmospheric  difi^culties — static,  noise,  ously,    the    operator   had    simply   ob- 


Itt  I  he  New  York  coiitrol  roo)n  for  overseas  telephone  service 
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tained  the  calling  In- 
formation and  then  re- 
leased the  customer. 
This  information  was 
passed  to  the  distant 
overseas  operator,  who 
got  the  called  customer 
on  the  line,  after  which 
the  connection  was  re- 
established to  the  per- 
son placing  the  call. 

Other    developments 
which  have  greatly  im- 
proved   the    quality    of 
the  service  are  the  au- 
tomatic control  devices 
which     strengthen     the 
volume  of  weak  voices 
before     sending     them 
on    their    long    journey 
across  the  ocean  and  reduce  the  vol- 
ume  of   very    strong   voices   so    they 
will  not   overload   and   cause   distor- 
tion in  amplifying  equipment. 

Economy  in  the  Use  of  Freque)icies ^ 

As  THE  DEMAND  for  overseas  serv- 
ice  has   increased   in   recent   years,    a 


A  technical  operator  working  on   ship-to-shore  service 
dials  for  a  connection  to  be  established  with  a  liner  at  sea 


the  unit  into  which  the  radio  fre- 
quency spectrum  was  ordinarily  di- 
vided to  obtain  a  single  voice  com- 
munication path.  By  making  use 
of  transmission  techniques  borrowed 
from  land-line  telephony,  a  means 
was  later  devised  for  sending  two 
conversations  simultaneously  over 
continuing  problem  has  been  the  pro-  each  lo-kllocycle  path, 
vision   of   radio    frequency   highways  Then    the    engineers    went    a    step 

necessary  to  care  for  new  routes  and  further.  With  the  aid  of  supplemen- 
for  added  circuits  on  existing  routes,  tal  equipment  on  each  radio  system. 
Development  of  the  greatest  possible  they  provided  a  third  conversational 
number  of  circuits  on  each  of  the  llm-  path  within  each  radio  frequency 
Ited  number  of  radio  frequency  high-  allotment.  Nor  has  this  process 
ways  which  can  be  made  available  to  stopped.  They  have  found  that  by 
international  radlotelephony  has  been  widening  the  frequency  band  only 
an  Important  factor  In  meeting  this  enough  to  include  12  rather  than  10 
problem.  This  has  required  great  kilocycles,  a  fourth  speech  channel 
skill  and  Ingenuity  on  the  part  of  the  can  be  accommodated, 
engineers  who  have  the  task  of  find-  Economy  in  the  use  of  frequencies 


ing  a  sufficient  number  of  celestial 
rights-of-way  to  handle  the  fast- 
growing  traffic  volume. 

The  earlier  radiotelephone  circuits 


is  taking  still  another  form.  Changes 
in  atmospheric  conditions  over  each 
24  hours  make  it  generally  necessary 
to   assign   a   complement   of   four   or 


used  a    10-kIlocycle  band,  which  was     more    frequencies   to   the   longer   cir- 
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cuits,  changing  from  one  to  another  niques,  derived  from  years  of  opera- 
te secure,  at  a  particular  time,  a  sin-  tional  experience  and  close  study  of 
gle  transmission  path  which  is  con-  the  nature  of  radio  waves,  daily  op- 
stantly  clear  and  reliable.  By  shar-  eration  of  the  approximately  130 
ing  these  assignments  between  two  circuits  in  the  overseas  service  now 
radio  systems  operated  in  widely  sep-  employs  only  about  40  percent  of  the 
arated  directions,  it  is  possible  to  frequencies  that  would  have  been 
move  traffic  over  a  pair  of  them  and  required  with  pre-war  techniques. 
yet  employ  only  about  five  frequen-  However,  as  the  users  of  the  service 
cies  instead  of  a  total  of  eight.  This  are  constantly  demanding  more,  ra- 
is  partly  because  antennas  are  used  diotelephone  engineers  realize  that 
which  sharply  focus  the  transmitted  perhaps  their  greatest  task  In  the 
radio  signals,  thus  permitting  simul-  years  ahead  will  be  the  provision  of 
taneous  use  of  the  same  frequency  on  enough  radio  frequency  paths  to 
different  routes.  Again,  It  Is  some-  make  possible  adequate  service, 
times  possible  to  employ  on  another  They  not  only  will  have  to  continue 
route  one  of  a  complement  of  fre-  their  search  for  methods  which  will 
quencles  which  Is  not  usable  at  a  par-  provide  more  circuits  from  the  fre- 
ticular  time  on  the  route  to  which  quencles  assigned,  but  they  will  be 
It  is  normally  assigned.  forced  to  seek  more  frequency  asslgn- 
Wlth   the   help   of   all   these   tech-  ments. 


Hawaii  was  brought  within  voice  range  on  December  2J^  igji 
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Service  with  Japan,  re-established  after  the  war,  now  leads  in  number  of  overseas  messages 


Service  to  Ships  on  the  High  Seas 

A  VERY  INTERESTING  FEATURE  of 

the  overseas  service  is  that  furnished 
to  ships  on  the  high  seas.  This  was 
inaugurated  with  the  United  States 
liner  "Leviathan"  in  1929.  It  has 
subsequently  grown  to  the  point  that 
there  sometimes  are  as  many  as  100 
vessels  on  the  high  seas  which  have 
contact  with  our  shore  stations. 
However,  the  20-odd  passenger  lin- 
ers plying  the  trans-Atlantic  lanes 
provide  the  bulk,  of  this  telephone 
traffic. 

Depending  upon  their  locations, 
these  vessels  may  establish  connec- 
tions with  the  United  States  through 
New    York,    Miami,    or    San    Fran- 


cisco. During  the  past  year  over 
20,000  conversations  were  carried 
on  between  customers  in  the  United 
States  and  others  aboard  ships  on 
the  high  seas. 

The  operation  of  service  to  ships 
at  sea  is  similar  to  that  to  distant 
lands.  However,  it  has  the  added 
complication  of  a  moving  distant  ter- 
minal. This  requires  that  the  route 
and  progress  of  the  ships  be  known 
at  all  times,  so  that  when  it  is  neces- 
sary to  reach  a  particular  one,  the 
frequencies  and  circuits  most  suitable 
to  that  ship's  location  can  be  used. 

Reduced  Rates 

When  overseas  service  was 
opened,   a   three-minute  call  between 
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BELL   SYSTEM    OVERSEAS    TELEPHONE    SERVICE 

X9.       \ 


DIRECT  CIRCUITS 

Service  with  Alaska  is  furnished  over  facilities 
of  the  U.  S.  Army  Alaska  Communications  System, 
interconnected  with  Bell  System  facilities  of  Seattle. 


New  York  and  London  cost  $75. 
Early  in  1928,  this  rate  was  lowered 
to  $45,  the  first  of  many  reductions 
made  possible  by  increased  use  of 
the  service  and  economies  from  a 
multitude  of  improvements  intro- 
duced in  the  past  quarter  century. 

Today,  the  week-day  rate  for  a 
3-minute  message  from  anywhere  in 
the  United  States  to  most  overseas 
points  is  $12.00.  Rates  as  low  as 
$4.50  apply  to  some  of  the  shorter 
routes,  and  as  much  as  $15.00  is 
paid  for  conversations  to  a  few  of 
the  more  distant  places  reached 
by  switched  connections.  On  many 
routes,  reduced  night  and  Sunday 
rates  are  in  effect. 

About  60  percent  of  the  total  vol- 
ume of  overseas  traffic  Involves  points 
along  the  northeastern  seaboard  of 
the  United  States.  New  York  State 
customers  are  the  leading  users  of 
the  service,  and  account  for  about 
40  percent  of  all  the  messages  han- 


dled. California  users  are  second  in 
number,  with  15  percent  of  the  total 
traffic. 

About  40  percent  of  the  traffic  is 
with  Europe,  30  percent  with  Pacific 
Countries,  and  25  percent  with  Pan- 
America.  The  countries  with  which 
we  have  the  most  calls  are  Japan, 
Hawaii,  and  Great  Britain. 

Overseas  Partners 

Long  Lines  has  some  65  partners 
in  all  parts  of  the  world  who  join 
in  furnishing  the  overseas  service. 
To  ensure  smooth  functioning  and 
to  meet  day  to  day  problems,  it  is 
necessary  to  keep  closely  in  touch 
with  the  operating  staffs  of  all  these 
telephone  organizations. 

There  Is,  in  addition,  the  task  of 
deciding  upon  general  policies  for 
long-range  growth  and  of  develop- 
ing plans  to  implement  them.  This 
entails  considerable  correspondence 
with    the    distant   partners    about    re 
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suits,  methods,  rates,  accounting  prac- 
tices— on  every  matter  which  goes  to 
make  up  the  fabric  of  good  service. 
An  example  of  one  of  the  perplexities 
Incident  to  such  a  far-flung  service, 
and  which  presents  special  difficulties 
in  unsettled  times,  is  the  different 
monetary  units  in  various  countries 
and  the  changing  values  of  national 
currencies. 

Future  Development 

In  the  first  twenty-five  years  of 
overseas  telephony,  service  has  been 
established  to  most  existing  countries 
of  the  world,  and  it  is  apparent  that 
expansion  in  that  direction  is  limited. 
On  the  other  hand,  there  is  still  a 
large  field  for  further  Improving  the 
reliability,  continuity,  and  capacity  of 
a  service  with  such  a  fast-growing 
body  of  users. 

Aside  from  the  problem  of  secur- 
ing sufficient  frequencies  for  trans- 
mission paths,  perhaps  the  greatest 
challenge  to  good  overseas  service  by 
radlotelephony  is  the  effect  of  ad- 
verse atmospheric  conditions.  This 
Is  a  situation  which  is  met  time  and 
again  on  long-haul  radiotelephone 
circuits,  particularly  over  the  North 
Atlantic  path,  which  is  especially  sub- 
ject to  magnetic  storms  affecting  high- 
frequency  radio  transmission. 

To  avoid  the  Northern  paths,  on 
which  such  effects  are  most  devastat- 
ing to  stability,  plans  are  under  way 
to  establish  additional  secondary 
routes  for  use  when  the  principal 
circuit  to  a  point  cannot  be  used  be- 


cause of  atmospheric  disturbances. 
At  present,  one  such  alternative  route 
Is  set  up  on  an  experimental  basis  by 
way  of  Paramaribo  on  the  northern 
coast  of  South  America,  as  a  second- 
ary link  between  New  York  and  Am- 
sterdam, and  the  possibility  of  other 
alternative  routes  by  way  of  relay 
points  In  both  the  eastern  and  west- 
ern hemispheres  is  now  being  ex- 
plored. 

As  the  first  quarter  century  of 
overseas  service  closes,  it  is  interest- 
ing to  realize  that  the  service,  which 
started  as  a  special  form  of  tele- 
phony, has  come  more  and  more  to 
resemble  regular  long  distance  com- 
munication. That  the  public,  which 
originally  thought  of  overseas  calls 
in  terms  of  stunts  or  emergencies,  has 
sensed  this  change  is  clear  from  its 
growing  reliance  on  the  service. 

Here  is  a  tool  of  increasing  im- 
portance to  finance,  industry,  and 
commerce  ...  a  voice  channel  for 
government  and  the  armed  forces 
...  a  means  of  broadcasting  spot 
news  from  abroad  ...  an  invalu- 
able intercontinental  speech  path. 
And  that  is  how  those  responsible 
for  the  service  want  it  to  be  regarded 
— as  a  ready  aid  when  personal  or 
business  matters  require  a  telephone 
call  to  points  beyond  the  seas.  In 
the  past  twenty-five  years  long  strides 
have  been  made  toward  this  goal,  and 
in  the  future  this  global  service  will 
be  made  still  more  convenient  and 
effective. 


A  Great  National  Resource 

From  the  A.  T.  &  T.  Annual  Report  for  1951 

Six  years  of  post-war  telephone  progress  have  brought  outstand- 
ing results.  Together  the  Bell  System  and  the  Independent  tele- 
phone companies  of  the  United  States  now  serve  more  than  45 
million  telephones  all  over  the  nation.  This  fast,  convenient, 
reliable  service  is  by  far  the  best  and  most  extensive  telephone 
service  in  the  world.      No  other  country  has  such  a  resource. 

This  has  not  just  happened. 

Good  telephone  service  depends  on  able  people  of  good  spirit. 
The  men  and  women  of  the  Bell  System  are  competent,  courteous, 
and  devoted  to  their  work.  They  are  well  trained.  They  have 
opportunity  to  get  ahead.  They  also  have  competition,  for  pro- 
motions are  made  from  the  ranks  on  the  basis  of  ability. 

Good  telephone  service  depends  on  sound  organization.  The 
Bell  System  is  well  organized  for  its  task.  Responsibility  and 
authority  are  decentralized.  At  the  same  time,  service  to  the 
public  is  unified.  Operating,  research,  and  manufacturing  groups, 
working  closely  together,  are  dedicated  to  the  common  purpose 
of  rendering  the  best  possible  service  to  the  public  at  the  lowest 
possible  cost. 

Good  telephone  service  requires  constant  effort  to  improve 
methods  and  provide  the  best  in  equipment.  Bell  System  research 
is  continually  opening  up  new  frontiers.  Equipment  produced  by 
the  System's  own  manufacturing  organization,  the  Western  Elec- 
tric Company,  is  of  the  highest  quality  and  is  supplied  at  prices 
that  help  to  keep  the  cost  of  service  low. 

Good  telephone  service  depends  on  the  continuing  full  confi- 
dence of  many  hundreds  of  thousands  of  people  to  whom  we  look 
for  capital.  The  Bell  System  is  financially  sound.  Under  regu- 
lation, it  has  been  free  through  the  years  to  earn  enough  to  pay 
good  wages,  pursue  effective  research,  reward  ability,  and  keep 
faith  with  all  who  have  put  their  savings  into  the  business. 

Finally,  good  telephone  service  is  the  result  of  a  way  of  life — 
a  tradition  and  policy  of  trying  always  for  the  best,  a  personal 
sense  of  responsibility,  and  the  determination  to  meet  individual 
and  national  needs  no  matter  what  the  obstacles. 

Results  in  195  i  bear  witness  to  the  effectiveness  of  these  prin- 
ciples in  action.  The  Bell  System  can  be  relied  on  to  serve  the 
nation  well. 
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In   This  Rapidly  Moving  Worlds  Opportunities  to  Expand 
The  Usefulness  of  Our  Services  Never  Seemed  Better  Than 

They  Do  Right  Now 


The  Telephone  Looks 
To  the  Future 


George  L.  Best 


In  the  relatively  short  time  since 
World  War  II,  the  telephone  busi- 
ness has  been  going  through  the 
most  spectacular  period  of  expansion 
in  its  history.  Within  the  past  dec- 
ade the  Bell  System  has  grown  more 
than  it  had  over  the  entire  previous 
sixty-five  years,  and  the  pace  is  still 
I   rapid. 

It  isn't  necessary  to  recount  here 
the  hundreds  of  new  central  offices, 
the  thousands  of  miles  of  new  ca- 
bles, the  millions  of  telephones,  and 
the  billions  of  dollars  of  added  capi- 
tal investment  which  have  gone  into 
the  Bell  System  in  the  past  few 
years.     These  are  well  known. 

What  seems  important  is  to  pause 
now  long  enough  to  ask  ourselves 
what  has  been  responsible  for  this 
growth,  where  we  are  heading  in 
the  future,  and  what  added  responsi- 
bilities and  opportunities  this  tre- 
mendous   expansion    is    bringing    us. 


That  the  future  will  be  full  of  prob- 
lems we  can  be  sure.  That  it  will 
be  full  of  opportunity  and  great 
challenge  is  equally  certain. 

Since  the  present  period  is  simply 
one  phase  of  the  longer  history  of 
our  business,  we  can  probably  get 
a  better  perspective  of  what  is  hap- 
pening today  if  we  view  it  as  simply 
one  chapter  in  our  progress.  And 
what  is  happening  in  our  business,  of 
course,  is  only  one  phase — an  ex- 
tremely important  one — of  the  social 
and  economic  progress  of  the  country 
as  a  whole. 

As  a  background,  then,  for  under- 
standing the  recent  past,  and  so  pre- 
paring in  a  measure  for  the  years 
to  come,  let  us  return  briefly  to  the 
days  before  the  telephone — to  the 
time  when,  if  a  man  wanted  his 
words  understood  farther  than  he 
could  shout,  he  had  to  go  or  send. 
That  is  only  seventy-five  years  ago. 
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Before  the  Telephone 

At  the  time  of  Bell's  Invention, 
only  seven  years  had  elapsed  since 
the  golden  spike  was  driven  In  Utah, 
signalizing  the  completion  of  the 
first  transcontinental  railroad  line, 
and  a  large  part  of  the  great  era  of 
railroad  building  still  lay  ahead. 

While  there  had  been  in  this 
country  a  steady  movement  west- 
ward from  earliest  times,  nearly  half 
the  people  still  lived  in  the  states 
along  the  Atlantic  Coast,  and  four- 
fifths  of  the  population  was  located 
east  of  the  Mississippi. 

The  river  steamer  and  canal  boat 
still  handled  a  large  part  of  the  long 
distance  transportation  of  people 
and  goods.  Outside  of  towns,  roads 
were  bad  or  non-existent.  The  earli- 
est automobiles  were  two  decades 
off,  and  airplanes  were  only  a  dream 
in  the  minds  of  a  few  visionaries. 

Communication  near  by  was  gen- 
erally  by   personal   visit   or   messen- 
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ger;  and  to  places  farther  away  it 
was  by  letter  or,  on  matters  of 
greater  urgency,  by  telegraph. 

We  were  then  largely  a  rural 
people.  About  three-fourths  of  the 
country's  inhabitants  lived  on  farms 
or  In  villages  and  very  small  towns. 
The  incandescent  electric  light  had 
not  yet  made  its  appearance,  and 
lighting  was  usually  by  oil  lamps, 
except  for  some  larger  communities 
where  Illuminating  gas  was  avail- 
able. Heating  and  cooking  were 
mostly  by  wood  or  coal,  and  the 
fireplace  often  did  both.  House- 
wives, almost  without  exception, 
baked  their  own  bread  and  many 
churned  their  own  butter.  Fruits 
and  vegetables  "in  season"  came 
from  their  own  gardens  or  from 
nearby  farms,  and  at  other  times 
were  the  product  of  their  own  pre- 
serving and  canning. 

In  most  communities,  the  only 
place  to  shop  was  at  the  general 
store.  The  larger 
places  boasted  such 
specialized  establish- 
ments as  grocery,  dry- 
goods,  and  hardware 
stores;  but  even  there 
the  customer  found  lit- 
tle choice  in  styles  and 
grades  of  goods. 

Most  manufacturing 
was  carried  out  on  a 
small  scale,  in  local 
shops  and  plants  which 
got  much  of  their  ma- 
terials and  supplies 
from  nearby  areas.  In 
many  factories,  hand 
tools  and  labor  were 
still  an  important  part 
of  production.      People 
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themselves,  with  the  aid  of  the  local 
blacksmith,  could  usually  repair  the 
normally  simple  machinery  when  it 
broke  down. 

There  was  nothing  corresponding 
to  our  present-day  radio,  movies, 
and  television.  To  the  extent  they 
could,  people  created  their  own 
forms  of  entertainment.  They  had 
not  much  time  to  devote  to  recrea- 
tion, however,  because  adults  and 
children  alike  were  busy  most  of  the 
time  at  their  work  and  doing  the  nec- 
essary chores. 

Picture,  then,  a  society  in  which 
people  lived  and  worked  in  more  or 
less  self-contained  communities — and 
within  those  areas  were  largely  de- 
pendent on  their  own  efforts. 

Picture,  too,  a  pattern  of  home 
and  business  life  in  which  there  was 
little  need  to  travel  extensively,  or 
to  communicate  except  occasionally 
beyond  a  very  limited  area.  And 
with  long  hours  of  work  there  was 
little  time  to  devote  to  social  con- 
tacts and  recreation. 

This,  in  brief,  was  the  life  our 
grandparents    knew    in    the    United 
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TO  THE  SUBURBS 
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fanning  out   of  population   over   the 
entire  nation. 

Beyond  this,  so  greatly  have  our 
States"  three-quarters  of  a  century  methods  of  production^both  agricul- 
tural and  industrial — improved,  that 
a  larger  and  larger  proportion  of  our 
people  can  now  devote  their  energies 
to   providing   a   wide   range   of  serv- 


ago. 

The  Transition 


The  change  which  has  taken  place 
within  the  memory  of  many  now 
living  is  astounding. 

Our  economy  is  no  longer  pre- 
dominantly agricultural  but  has  be- 
come increasingly  industrial.  The 
proportion  of  people  who  live  in 
urban  and  suburban  comunities  has 
risen  from  a  scant  25  per  cent  in 
Bell's  youth  to  over  60  per  cent 
today.  During  the  same  period 
there  has  been   a  great  growth   and 


ices.  These  include  utility  services 
of  all  types,  increased  facilities  for 
education,  new  and  expanded  facili- 
ties for  health  anci  recreation,  and  a 
myriad  of  others  which  aid  us  in  our 
homes  and  in  our  jobs. 

In  the  home  there  is  far  less 
drudgery.  True,  we  do  not  have 
the  help  of  anywhere  near  as  many 
domestic  servants  as  before.  How- 
ever, there  is  not  the  same  need  for 
them — for  there  is  a  convenient  ap- 
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WE  DEPEND  ON  OTHER  PEOPLE 
MORE  AND  MORE  .  . . 


...  We  rely  on  others  to  do  thines 
people  once  had  to  do  themsehfes- 
and  to  provide  new  services 
that  our  changing  society  demands 


PERCENT  OF  WORKING  PEOPLE 
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pllance  for  doing  almost  everything, 
and  the  goods  available  in  the  mod- 
ern store  have  enormously  simplified 
the  job  of  the  housewife. 

Add  to  this  a  telephone  that 
brings  members  of  the  family  speed- 
ily within  speaking  distance  of  prac- 
tically everyone,  an  automobile,  an 
oil  or  gas  burner,  a  radio,  and  a  tele- 
vision set,  and  you  come  up  with  a 
way  of  life  such  as  our  grandparents 
would  never  have  dreamed  of. 

The  change  which  has  taken  place 
in  the  conduct  of  business  is  no  less 
spectacular.  Business  operations 
have  become  vastly  more  far-flung 
and  specialized,  and  markets  for 
goods  have  become  literally  nation- 
wide. Factories  can  now  obtain  ma- 
chinery and  supplies  and  can  sub- 
contract work  from  one  end  of  the 


country  to  the  other,  and  can  do 
these  things  with  less  time  and  effort 
than  it  used  to  require  to  do  business 
with  people  nearby. 

The  Significance 

Perhaps  the  most  basic  social  and 
economic  change  in  all  this — certainly 
the  most  evident  one — is  the  far 
greater  dependence  we  now  have  on 
other  people. 

In  the  home,  the  new  aids  avail- 
able to  the  housewife  have  naturally 
encouraged  her  to  abandon  former 
skills  in  the  kitchen  and  elsewhere 
around  the  house.  Father  no  longer 
attempts  to  repair  the  sort  of  things 
he  once  did  or  to  undertake  the  many 
odd  jobs  he  used  to  be  called  on  to 
perform. 

Businesses,  too,  would  have  to  do 
some  pretty  radical  readjusting  to 
carry  on  without  the  constant  flow 
of  help  they  get  from  other  indus- 
tries, oftentimes  far  distant.  Special- 
ists are  our  main  reliance  today. 

All  of  the  new  things  at  our  dis- 
posal have  contributed  to  a  more 
efficient  and  pleasanter  way  of  life. 
They  have  given  us  more  opportu- 
nity to  broaden  our  social  contacts, 
both  in  number  of  acquaintances  and 
In  the  distances  over  which  they  are 
scattered.  But,  inevitably,  they  have 
made  us  rely  increasingly  on  assist- 
ance from  others. 

Clearly,  the  telephone  is  contri- 
buting in  a  very  significant  way  to 
this  important  social  and  economic 
change.  In  fact,  it  would  be  hard 
to  visualize  without  the  telephone 
many  of  the  things  which  we  accept 
as  commonplace  today.  The  tempo 
and  widespread  nature  of  business 
operations  depend  heavily  on  it. 
Similarly,  home  life  would  be  quite 
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different  for  most  people  without 
the  aid  it  provides.  And  the  tele- 
phone is  playing  an  increasingly  vi- 
tal role  in  both  military  and  civil 
defense. 

To  sum  it  up,  we  could  not  pos- 
sibly depend  on  others,  as  we  now 
do  in  our  daily  lives  and  actions,  if 
we  could  not  surely  and  quickly 
reach  those  on  whom  we  rely,  when 
we  need  them.  The  telephone  en- 
ables us  to  do  this. 

The  other  face  of  the  coin  is  that 
the  great  extension  of  business  and 
social  interests  which  have  come 
with  the  development  of  our  present 
way  of  life  has  had  a  pronounced 
influence  on  the  use  of  both  toll  and 
local  telephone  service.  This  is  the 
reason   the    Bell   System  has   grown. 

The  Recent  Past 

With  this  as  a  long-term  back- 
ground, let  us  now  look  a  little  more 
closely  at  the  rapid  changes  which 
have  taken  place  in  recent  years. 

It  is  apparent  that  most  of  the 
causes  of  the  great  expansion  in  tele- 
phone service  which  we  are  experi- 
encing are  not  basically  new.  The 
same  broad  influences  we  have  seen 
since  the  beginning  of  the  business 
have  continued  to  affect  us  over  the 
more  recent  past. 

In  addition,  some  new  factors 
have  entered  the  picture  to  give  an 
extra  spurt  to  the  growing  impor- 
tance of  telephone  service  in  our 
lives. 

For  one  thing,  there  has  been  a 
remarkable  upsurge  in  population 
growth.  In  the  1940s,  the  increase 
was  numerically  the  greatest  in  the 
country's  history.  It  reflected  a 
sharp  rise  in  the  birth  rate  from  the 
low   levels   of   the    depression   years, 


PEOPLE  HAVE  ALMOST  THREE  TIMES 
AS  MUCH  MONEY  TO  SPEND  .  . . 


...  A  large  part  of  the  increase 
has  been  since  1940 
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along  with  a  continuation  of  the  long 
downward  trend  of  death  rates. 

Another  important  element  is  the 
change  which  has  taken  place  in  the 
last  decade  or  so  in  the  level  and 
distribution  of  income.  Not  only 
has  the  total  income  of  the  people 
risen  at  a  much  more  rapid  pace 
than  ever  before — even  after  allow- 
ing for  the  rise  in  prices — but  a 
much  greater  part  of  the  increase 
has  gone  to  people  in  the  lower  in- 
come brackets.  The  effect,  natu- 
rally, is  that  more  people  are  able 
to  have  more  of  the  things  that 
add  to  the  comforts  and  enjoyments 
of  living. 

What  is  more,  in  this  period  of 
rising  prices  the  rates  for  telephone 
service  have  not  gone  up  nearly  as 
much  as  the  prices  of  most  other 
things.         Consequently,       telephone 
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MORE  FAMILIES  HAVE  MORE  INCOME 


...  In  1929  less  than  half  had  incomes 
over  $3,000  a  year;  in  1950  two  thirds 
were  over  $3,000 
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service  Is  relatively  more  of  a  bar- 
gain than  ever. 

And  last  but  by  no  means  least 
is  the  accelerating  rate  of  what,  for 
want  of  a  better  term,  we  call  the 
"telephone  habit."  This  has  been 
a  growing  force  from  the  beginning 
of  the  business.  But  to  cite  just  one 
example,  the  amount  of  time  the 
younger  generation  spends  at  the 
telephone  doing  homework  and  con- 
ducting social  affairs  will  tell  us  that 
something  new  and  powerful  has 
been  added  that  did  not  exist  when 
most  of  the  readers  of  this  Maga- 
zinp:  were  teen-agers  or  younger. 

These  are  the  things  which  have 
combined  to  give  us  the  current  up- 
surge we  have  been  and  are  experi- 
encing in  telephone  growth. 


The  Setting  for  Tomorrow 

With  such  a  picture  of  past  and 
present,  the  outlook  for  this  business 
never  seemed  more  promising. 

We  should  not  lack  potential  cus- 
tomers. Continued  rapid  growth 
in  population,  at  least  for  some 
years,  appears  to  be  a  reasonable 
expectation.  There  should  be  more 
homes,  then,  for  this  reason  as  well 
as  to  ease  the  war-time  housing 
shortages  which  have  never  been 
fully  relieved.  Continued  improve- 
ment in  health  and  medical  knowl- 
edge will  mean  that  more  people  will 
live  longer;  and  extension  of  pen- 
sions and  broadening  of  Social  Se- 
curity coverage  will  mean  that  more 
elderly  people  will  be  able  to  main- 
tain homes  of  their  own. 

The  spreading  out  of  population 
toward  less  developed  areas  of  the 
country  and  the  movement  to  the 
suburbs  bid  fair  to  continue.  De- 
centralization of  industries  goes  on 
apace. 

As  a  nation,  we  are  greatly  ex- 
panding our  productive  capacity — 
particularly  at  this  moment  under 
the  pressure  of  defense  preparations. 
This,  and  our  never-ceasing  Amer- 
ican urge  to  find  better  ways  of  doing 
things,  should  mean  continued  prog- 
ress over  the  long  run  toward  higher 
levels  of  national  Income,  greater 
purchasing  power  of  the  people,  and 
rising  standards  of  living — (even 
granted  that  for  one  reason  or  an- 
other there  may  be  temporary  set- 
backs) . 

In  addition  to  these,  there  is  no 
sign  of  any  let-up  in  the  two  impor- 
tant social  and  economic  influences  on 
our  business  which  have  already  been 
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cited.  Our  dependence  on  other 
people  in  our  day-to-day  living  is 
still  growing  rapidly.  The  accept- 
ance of  the  telephone  not  as  a  luxury 
but  as  an  essential  element  in  Amer- 
ican life — the  "telephone  habit" — 
is  also  growing.  The  result  is  surely 
a  firm  structure  of  continuing  and 
growing  demand  for  the  services 
which  we  furnish. 

Opportunity  —  and  Challenge 

The  fact  that  people  have  become 
more  and  more  dependent  on  the 
telephone  imposes  on  all  of  us  en- 
gaged in  the  telephone  business  an 
increased  responsibility  to  see  that 
the  service  we  provide  is  in  every 
way  the  best  of  which  the  art  is 
capable. 

Some  of  our  obligations  in  this 
respect  are  fairly  obvious.  Greater 
speed,  greater  reliability,  greater 
economy  are  objectives  to  which  tele- 
phone people  have  long  been  geared. 
The  future  holds  ample  opportunity 
to  make  even  further  progress  along 
this  well-trodden  path. 

Dialing  of  toll  calls  by  operators 
was  introduced  only  a  few  years  ago, 
but  well  over  a  third  of  all  toll  board 
calls  are  now  operator  dialed.  And 
just  a  few  months  ago  nation-wide 
dialing  by  customers  reached  the 
stage  of  the  trial  it  is  now  receiving 
in  Englewood,  New  Jersey. 

Developments  such  as  these  are 
the  best  evidence  that  progress  to- 
ward the  familiar  goals  continues 
and  will  continue  to  be  rapid.  Some- 
times the  process  unfolds  in  ways 
which  the  customer  can  recognize, 
yet  often  too  as  improvements  of 
which  the  telephone  user  is  scarcely 
aware  but  of  which  he  is  the  bene- 
ficiary. 


There  has  always  been  more  to 
it,  however.  Service  in  each  era 
must  be  adapted  to  the  needs  of  that 
era,  which  may  be  quite  different 
from  those  in  the  past. 

The  early-day  telephone  was 
screwed  to  the  wall,  and  the  marvel 
of  talking  by  wire  at  all  was  so  great 
that  nobody  thought  it  a  hardship 
to  have  to  stand  up  to  do  so.  How- 
ever, as  more  people  learned  to  use 
it,  and  found  that  it  could  serve 
different  needs,  it  became  apparent 
that  this  new  method  of  communi- 
cating must  be  made  more  convenient 
if  its  full  benefits  were  to  be  realized. 
Thus  we  moved  along  to  the  upright 
desk  stand  and  then  to  the  greater 
ease  of  the  hand  set. 

The  same  pattern  has  been  re- 
peated over  and  over,  as  people's 
needs  changed  and  were  recognized: 
Wiring  plans  and  key  sets,  to  permit 
more  efficient  and  more  convenient 
use  of  customers'  lines  and  tele- 
phones. Dial  PBXs,  to  speed  the 
calls  of  people  in  large  or  medium- 
sized  establishments.  Order-receiv- 
ing equipment,  to  improve  the  effi- 
ciency of  department  stores  and  large 
service  organizations.  Telephone 
service  to  countries  overseas,  to 
ships,  to  motor  vehicles,  to  trains. 
Networks  for  the  transmission  of 
radio  and  television  programs.  The 
list  is  indeed  a  long  one. 

It  would  be  strange  if  the  very 
influences  which  lie  at  the  roots  of 
our  recent  tremendous  growth  had 
not  brought  about  material  changes 
in  the  communication  problems  of  at 
least  some  of  our  customers.  It  is 
an  important  part  of  our  task  to 
find  out  what  changes  have  occurred 
in  their  needs  and  what  we  have  to 
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do  to  help  fill  them.  Ours  is  the 
responsibility  to  discover  the  new 
ways  in  which  better,  broader,  and 
more  convenient  communication 
service  can  help  them  in  their  lives 
and  in  their  work.  Ours  is  the  need 
for  foresight  and  for  bold  imagina- 
tion. 

Assurance  for  the  Future 

The  most  fascinating  thing  about 
the  telephone  business  is  that  new 
and  unexplored  opportunities  for 
service  are  continuously  opening  be- 
fore us.  That  is  as  true  now  as  at 
any  time  in  the  past — perhaps  even 
more  so. 

The  storehouse  of  ideas  and  dis- 
coveries which  will  ultimately  find 
their  way  into  better  and  broader 
telephone  service  is  being  expanded 
continually.  Only  those  who  are 
deeply  immersed  in  the  technical  pro- 
cesses  of  research   and   development 


could  hazard  a  guess  as  to  how  rap- 
idly this  new  knowledge  can  be  put 
to  practical  use. 

There  is  no  doubt  whatever  that 
the  well  tested  teamwork  of  the 
operating,  research  and  development, 
and  manufacturing  branches  of  the 
Bell  System  organization  will  con- 
tinue, as  in  the  past,  to  bring  about 
continuous  and  rapid  progress  in  the 
art.  And  our  understanding  of  what 
the  customer  wants  or  needs  must 
fully  match  our  technical  ability  to 
find  ways  of  filling  those  require- 
ments. 

Each  major  accomplishment  sim- 
ply opens  up  ways  of  making  tele- 
phone service  still  more  valuable  by 
further  effort.  To  be  members  of 
a  team  that  has  the  opportunity  to 
contribute  so  much  to  the  material 
welfare  of  the  nation  Is  both  an  in- 
spiration and  a  challenge  to  all  of 
us  In  the   telephone  business. 


Who's  Who  &  What's  What 

(  Continued  from  page  j) 

foreign  telephone  administrations  in  con- 
nection with  the  A.  T.  &  T.  bulletin 
"Telephone  Statistics  of  the  World"  is 
written  in  languages  other  than  English, 
and  Elizabeth  Wrenshall  finds  her 
facility  with  foreign  languages  useful  in 
gathering    and    compiling    the    data    which 


she  uses  in  her  daily  work  in  the  Chief 
Statistician's  Division  of  the  Comptroller's 
Department.  After  making  translations 
for  the  censorship  authorities  during  World 
War  II.  Miss  Wrenshall  joined  the  A.  T. 
&  T.  Company  in  1945.  This  is  her  third 
contribution  to  this  Magazine,  her  most 
recent  previous  one  being  "Where  the 
World's  Telephones  Are,"  in  the  issue  for 
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The  ^^ Dallas   Philosophy'*'*  of  1921  Is  Still  Exemplified  in 

An  Attitude  toward  the  Operation  of  This  Business  Which 

Enables  'Telephone  People  to  Do  Their  Best 


Lons^-Range  Business  Policies 

A  Case  Study 

Keith  S,  McHugh 


There  follows  the  text  of  an  address  given  by  the  President  of  the 
New  York  Telephone  Company  before  a  meeting  of  the  American 
Management  Association  in  Los  Angeles  on  January  i6,  1952.  Ac- 
tive in  the  Association  since  1936,  Mr.  McHugh  is  at  present  a  direc- 
tor and  a  member  of  its  executive  committee.      Editor 


All  corporate  businesses  begin 
with  a  charter  or  license  of  some 
sort  granted  by  the  sovereign  state. 
These  charters  are  given  on  the  as- 
sumption that  authorizing  people  to 
do  business  in  the  corporate  form  is 
for  the  public  benefit.  Even  though 
the  chartering  is  done  on  a  more  or 
less  automatic  basis,  the  implication 
still  is  that  it  is  to  the  public's  inter- 
est to  have  such  organizations  and 
that  their  many  owners  and  employ- 
ees serve  the  public's  needs. 

The  companies  which  seek  and  ob- 
tain these  charters,  therefore,  ac- 
tually accept  a  responsibility  to  serve 
the  public.  The  details  of  this  re- 
sponsibility are  not  very  clearly  stated 
by  either  the  corporation  or  the  state. 


The  assumption  is  that  if  the  com- 
pany works  within  the  laws,  it  should 
benefit  the  public. 

However,  the  general  public  quite 
often  is  critical  of  corporate  activity. 
Sometimes  the  ordinary  human  suspi- 
cion of  size  alone  creates  criticism. 
The  laws  governing  business  have 
been  changed  from  time  to  time  be- 
cause of  public  criticism,  and  they  can 
be  changed  at  any  time.  There  are 
few  if  any  inalienable  rights  that  busi- 
ness has  if  the  public  is  of  a  contrary 
opinion. 

In  recent  years,  much  of  the  at- 
tack on  business  has  been  focussed 
on  profits.  Profits  are  alleged  to  be 
excessive.     Some  of  this  criticism  is 
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sincere,  some  is  deliberately  mislead- 
ing.    Lately,  business  men  and  some 
others    have    done    much    to    explain 
the  true  function  of  profits,  and  ef- 
fective  educational  work   is  continu- 
ing in  many  areas. 
I       But  not  all  the  public  has  yet  been 
,  convinced    of    the    constructive    busi- 
I  ness    and    social    policies    that    have 
guided    the    managements    of    thou- 
sands of  successful  companies,  large 
\  and  small.     I  believe  that  an  impor- 
tant reason  for  this  is  that  manage- 
ment   has    failed    to    state    its    own 
I  long-range    policies    clearly    and    em- 
I  phatically. 

j  Perhaps,  therefore,  a  clear  state- 
ment of  the  policy  which  a  corpora- 
i  tion  intends  to  follow  in  carrying  out 
i  its  responsibilities  to  the  public  might 
j  be  useful. 

I      I  should  like  to  suggest  this  possi- 
bility to  you  in  management. 

My  suggestion  is  not  based  on  the- 
ory but  on  experience,  for  I  have 
worked  under  such  a  stated  policy  in 
;  the  Bell  System  for  many  years.  The 
I  Bell  System  is  a  regulated  Industry, 
land  I  fully  appreciate  that  its  experi- 
I  ence  may  not  be  directly  applicable  to 
jthe  general  field  of  business. 
I  But  my  impression  is  that  operat- 
jing  under  a  stated  policy  might  be 
[as  useful  to  general  business  as  it  has 
been  to  us  in  a  regulated  business. 
(Such  statements  would  naturally  dif- 
jifer  according  to  different  conditions 
land  also  according  to  the  conceptions 
jof  different  managements. 

As  I  said,  my  belief  that  the  for- 
mulation and  statement  of  a  policy 
might  be  advantageous  to  all  busi- 
ness comes  from  my  own  experience. 
With  your  forbearance,  I  should 
like  to  tell  you  what  that  experience 
has  been. 


The  Only  Sound  Policy 

I  AM  SPEAKING  here  tonight  as  an 
operating  telephone  man  with  one  of 
the  units  of  the  Bell  System — but  not 
for  or  on  behalf  of  the  American 
Telephone  and  Telegraph  Company, 
our  parent  company.  The  case  his- 
tory is  the  development  and  conse- 
quences of  a  publicly  stated  long- 
range  policy  to  an  operating  tele- 
phone member  of  the  Bell  System 
team. 

The  early  days  of  the  telephone 
business  were  intensely  competitive. 
There  were  two  companies  in  most 
towns.  The  results  were  chaotic,  and 
neither  the  companies  nor  the  custom- 
ers were  happy.  The  people  solved 
the  problem  by  legislation  permitting 
acquisitions  and  mergers,  with  broad 
regulation  of  service  and  rates  of  the 
remaining  single  company. 

There  emerged  the  Bell  System, 
with  eighteen  operating  units  now 
serving  thirty-seven  and  a  half  mil- 
lion telephones,  of  which  the  Pacific 
Telephone  and  Telegraph  Company 
is  among  the  largest;  and  an  inde- 
pendent telephone  industry  of  some 
5,500  companies,  serving  around 
eight  million  telephones.  Each  of 
these  units — Bell  and  independent — 
operates  exclusively  within  its  own 
territory.  Regulation  is  by  state  au- 
thority as  to  intrastate  business  and 
by  the  Federal  Communications  Com- 
mission as  to  interstate  business. 

By  1927,  public  regulation  of  the 
telephone  business  had  existed  for  ap- 
proximately twenty  years.  Bell  Sys- 
tem Companies  for  many  years  had 
been  evolving  certain  Internal  policies 
as  to  quality  of  service,  rates,  and  re- 
lations with  the  public.  No  one  man 
was  responsible  for  these  principles. 
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although  some  had  more  to  do  with 
them  than  others.  They  came,  rather, 
from  the  combined  experience,  the 
hopes  and  aspirations,  of  the  man- 
agement throughout  the  System. 

It  seemed  wise  and  timely  to  the 
then  young  president  of  the  A.  T.  & 
T.  Company,  Walter  S.  Gifford,  to 
state  publicly  the  principles  that 
guided  the  management.  The  occa- 
sion was  the  annual  meeting  in  1927 
at  Dallas,  Texas,  of  the  National 
Association  of  Railroad  and  Utili- 
ties Commissioners,  an  organization 
which  includes  all  the  State  and  Fed- 
eral regulatory  Commissions. 

After  reminding  the  assembled 
commissioners  that  they  and  the  man- 
agers of  the  Bell  System  Companies 
were  engaged  in  a  common  enterprise 
and  that  success  in  that  enterprise 
depended  upon  mutual  confidence  and 
understanding,  he  said  that  he  wished 
to  state  very  briefly  the  principles 
that  guide  the  management  of  the 
Bell  System.  These  words  were  in- 
cluded : 

".  .  .  Obviously,  the  only  sound  pol- 
icy that  zvill  meet  these  obligations 
[he  had  been  speaking  of  obligations 
to  investors  in  the  telephone  business 
and  to  the  custotners^  is  to  continue 
to  furnish  the  best  possible  telephone 
service  at  the  lozvest  cost  consistent 
with  financial  safety.  This  policy  is 
bound  to  succeed  in  the  long  run  and 
there  is  no  justification  for  acting 
otherwise  than  for  the  long  run." 

A  little  later  in  the  same  talk,  he 
repeated  the  commitment  in  slightly 
different  words : 

"Our  policy  and  purpose  are  the  same 
as  yours — the  most  telephone  service 
and  the  best,  at  the  least  cost  to  the 
public." 


This  was  an  unusual  speech  at  the 
time,  but  its  significance  was  largely 
missed  by  the  press  and  the  public. 
It  was  unusual  because  it  was  one  of 
the  few  instances  of  which  I  know 
where  a  business  has  publicly  stated 
the  basis  on  which  it  intended  to  serve 
the  public.  Even  the  financial  world, 
which  normally  is  quick  to  grasp  the 
policies  of  all  large  companies,  missed 
the  significance  of  the  statement.  Yet 
this  short  straight-forward  statement 
has  been  the  guiding  principle  of  our 
company  and  of  all  Bell  System  Com- 
panies. It  is  used  so  often  within  the 
business  that  its  meaning  is  indelibly 
stamped  on  the  daily  lives  and  con- 
duct of  all  telephone  men  and  women. 

Searching  for  the  Best 

The  policy  is  so  simple  that  some  of 
its  significance  may  not  at  once  be 
apparent. 

First,  we  agree  to  furnish  "the  best 
possible  telephone  service."  If  that 
means  anything,  it  means  that  we 
must  always  be  searching  for  the  best 
plant  and  equipment  known  to  man; 
that  we  must  continuously  prosecute 
research  in  communications  and  keep 
up  with  the  work  of  all  others  in  the 
field  throughout  the  world  so  that  we 
can  make  the  best  results  of  all  tech- 
nology available  to  the  customer. 

It  means  that  we  must  have  tele- 
phone employees — management  and 
workers — who  not  only  are  highly 
skilled,  well  trained,  and  efficient,  but 
who  are  well  paid  and  happy  in  their 
surroundings  and  life  work,  since  the 
best  service  cannot  be  given  unless 
these  things  are  so.  This  commit- 
ment, part  of  the  whole  policy,  was 
publicly  stated  two  years  later  in  the 
annual  report  of  the  American  Tele- 
phone and  Telegraph  Company: 
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"PFhile  the  Bell  System  seeks  to  fur-  In  bald  terms,  this  Is  a  voluntary 

nish  the  public  the  best  possible  serv-  commitment  to  limit  profits  to  those 

ice  at  the  least  cost,  the  policy  which  required     for     financial     safety;     an 

recognizes  this  obligation  to  the  pub-  undertaking  that  any  profits  beyond 

lie  recognizes  equally  its  responsibili-  these  will  be  devoted  either  to  serv- 


ice improvement  or  to  reduction  in 
rates  or  both. 

Four  Major  Consequences 

There  is  time  here  to  enlarge 
briefly  on  only  four  of  the  major  con- 
sequences flowing  out  of  this  public 
statement  of  policy. 

These  are:  first,  the  implied  com- 
mitment to  conduct  continuous  re- 
undertake  large  money  risks  in  de-  search;  second,  the  promise  in  terms 
veloping  and  bringing  new  services  ^f  f^g  quality  of  men  and  women 
to  the  user.  Over  all,  it  means  a  needed  to  do  the  service  job,  and  the 
continuous  effort  to  see  that  all  tele-  personnel  policies  flowing  from  this 
phone  service  is  given  first  in  terms  of  concept;  third,  the  system  of  internal 
the  customer's  requirements  and  not  competition  for  management  which 
primarily  in  terms  of  what  may  ap-     developed  from  the  service  concept; 


ties  to  its  employees.  It  is  and  has 
been  the  aim  to  pay  salaries  and 
wages  in  all  respects  adequate  and 
just  and  to  make  sure  that  individual 
merit  is  discovered  and  recognized." 

The  combined  broad  service  pol- 
icy also  means  an  obligation  for  con- 
stant improvement  in  methods  of  op- 
eration.     It   means   a   willingness   to 


pear  to  be  the  Company's  interest. 
And  finally,  it  has  meant  the  develop- 
ment of  an  internal  system  of  com- 
petition between  management  men 
and  women   at   all   levels   as   a   safe- 


and,  fourth,  the  implications  of  a 
publicly  stated  policy  of  restraint  in 
profits. 

Actually,  a  policy  of  continuous  re- 
search and  development  has  been  in 


guard    against    the    development    of  existence    since    the    earliest    days    of 

complacency  in  a  business  which  has  the  telephone.     The  telephone  busi- 

no  direct  competition.  ness  as  we  know  it  today  would  not 

The  other  half  of  the  policy  state-  exist  had  this  not  been  so.    The  early 

ment,  namely,  to  furnish  the  best  pos-  instrument    of    Bell    was    crude,    and 

sible  telephone  service  "at  the  lowest  you  could  talk  intelligibly  over  a  pair 

cost  consistent  with  financial  safety,"  of  wires   for  only  a  very  short  dis- 

is  perhaps  even  more  striking  in  its  tance.     It  was  at  once  apparent  that 

long  run  implications.     For  Mr.  Gif-  if  its  usefulness  was  to  be  extended 


to  include  many  in  the  same  locality, 
to  say  nothing  of  interconnecting  cit- 
ies, new  and  wholly  unknown  areas 
of  science  and  engineering  must  be 
explored.      Yet    the    early    entrepre- 


ford  later  in  the  same  talk  said: 

".  .  .  Earnings  in  excess  of  these  re- 
quirements [those  necessary  for  finan- 
cial safety]   must  either  be  spent  for 

the  enlargement  and  improvement  of  ^eurs  who  backed  Alexander  Graham 
the  service  furnished,  or  the  rates  Bell  and  his  novel  invention  must 
charged  for  the  service  must  be  re-  have  been  men  of  great  faith  and 
duced.  This  is  fundamental  in  the  vision,  because  in  1878,  two  years 
policy  of  the  management."  after  the  invention,  Bell  wrote : 
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''It  is  conceivable  that  cables  of  tele-  up   a    research   and   development   or- 

p/ione    wires    could    be    laid    under-  ganlzation  to  make  its  contributions 

ground,  or  suspended  overhead,  com-  to  our  public  policy.      I  believe  that 

municating    by     branch     wires     with  this    research   has   been   vital   to   the 

private    dwellings,     country     houses,  growth   and   success   of  our  business 

shops,  manufactories,  &c.,  ^c,  unit-  and  that  it  has  paid  for  itself  many 


ing  them  through  the  main  cable  with 
a  central  office  where  the  wire  could 
be  connected  as  desired,  establishing 
direct    communication    between    any 


times  over. 

When  one  publicly  commits  one's 
self  to  research  and  development 
aimed     at     continuously     improving 


two  places  in  the  city.     Such  a  plan  one's  service  or  product,  certain  re- 

as  this  will,  I  firmly  believe,  be  the  sponsibilities  flow  from  such  a  course. 

outcome   of   the   introduction    of   the  One   is   the   practical  commitment  to 

telephone  to  the  public.    Not  only  so,  keep  the  work  going  in  good  times 

but  I  believe  in  the  future  wires  will  and  bad.     It  takes  years  to  bring  to- 

unite    the   head   offices    of    the    Tele-  gether  a  top  working  team  of  scien- 


phone  Company  in  different  cities, 
and  a  man  in  one  part  of  the  country 
may  communicate  by  word  of  mouth 
with  another  in  a  different  place." 

Truly  this  was  vision  and  faith! 
For  no  one,  not  even  Bell,  could  have 
then  had  the  slightest  idea  as  to  how 


tists  and  engineers  and  this  asset  of 
the  stockholders  and  of  the  public 
must  not  be  dispersed  thoughtlessly 
when  the  arctic  breath  of  bad  times 
is  felt. 

There  are  economic  and  social  re- 
sponsibilities which  flow  from  fruit- 
ful research.     As  new  discoveries  of 


the   physical   objectives   could   be   ac-     merit   emerge,    there    arises    an    obli- 


complished. 

By  the  time  of  the  general  policy 
statement  in  1927,  Bell  Telephone 
Laboratories,  Inc.,  as  we  know  it 
today,  was  a  physical  fact.  It  in- 
cludes at  present  about  6,900  people, 


gation  to  use  them  within  the  busi- 
ness if  they  will  further  the  service 
policy;  and  there  may  be  some  that 
should  be  made  available  to  anyone 
outside  the  business  so  that  all  can 
benefit. 


of    whom    2,400    are    scientists    and 

engineers.     Over  the  years,  the  Lab-  Three  examples  of  economic  prob- 

oratories  has  produced  a  continuous  lems  arising  from  this  research  may 

flow    of    new    and    useful    develop-  be    of    interest:    overseas    telephony; 

ments   in   communications   and   allied  teletypewriter  exchange  service;  and 

fields,  making  it  possible  to  telephone  the  new  instrumentalities,  coaxial  ca- 


quickly,  easily,  and  at  a  modest  cost 
from  any  place  in  America  to  any 
part  of  the  civilized  world.  It  has 
made  notable  contributions  to  science 
generally.  It  has  been  a  vital  factor 
in  our  national  defense  in  two  wars 
and  in  preparing  to  prevent  a  third, 
I   will   touch   here   only   briefly   on 


bles  and  radio  relays,  that  transmit 
telephone  calls  and  television  from 
one  city  to  the  other. 

The  first  two  are  commonplace, 
and  probably  every  man  in  this  room 
has  used  them  at  one  time  or  an- 
other. Yet  each  involved  large  finan- 
cial risks  to  start,  running  Into  many 


the  business  consequences  of  setting     millions   of   dollars,    and  great    faith 
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and  patience  on  the  part  of  man- 
agement before  they  were  used  in 
any  substantial  way.  Thus  overseas 
telephony  was  first  introduced  in 
1927  and  now  reaches  all  parts  of 
the  world.  At  the  end  of  three  years 
only  16,000  calls  were  made  per  year. 
This  month,  the  twenty-fifth  anniver- 
sary of  overseas  service,  we  are  han- 
dling calls  at  the  rate  of  900,000  per 
year. 

Business  needs  beginning  with 
World  War  II  really  made  teletype- 
writer exchange  service  an  important 
factor  in  communications,  although 
it  had  been  introduced  ten  years  ear- 
lier. Now  it  has  28,000  stations, 
which  originate  15  million  messages 
annually. 

Coaxial  cables  and  radio  relay 
systems  are  essential  to  obtaining 
economically  hundreds  of  telephone 
circuits  over  one  route  and  to  trans- 
mitting television  programs  between 
cities.  As  to  the  television  portion 
of  these  facilities,  only  the  long  range 
service  policy  and  faith  in  the  future 
of  television  has  made  Bell  System 
Companies  invest  millions  of  dollars 
in  them. 

Each  of  these  new  business  risks 
was  without  early  prospect.  Many 
would  have  said  "Let  some  one  else 
take  the  risk  and  develop  these  proj- 
ects." 

And  then  there  are  the  problems 
of  patents  and  of  licensing  others 
under  one's  patents  which  inevitably 
arise  when  one  conducts  fruitful  re- 
search. Both  the  private  and  public 
aspects  of  this  question  are  filled  with 
difficulties  for  management. 

But  all  told,  a  research  and  devel- 
opment program  is  a  wonderful  thing 
— in  our  case  an  essential  thing  if 
'  we  are  to  fulfill  our  public  promise. 


The  Essence  of  PerfoDnance 

The  implications  of  the  service 
policy  as  to  the  men  and  women  in 
the  business  might  be  thought  of  in 
terms  of  the  more  frequently  used 
expressions  "Labor  policy,"  "indus- 
trial relations  policy,"  etc.  Actually 
I  think  they  are  much  broader  than 
these  concepts,  because  our  business 
is  a  personal  service  business.  If 
telephone  service,  which  requires  di- 
rect relations  with  the  user,  is  to 
be  the  "best  possible,"  the  measuring 
yardstick  must  really  be  with  the  user, 
not  with  the  company.  The  kind  of 
person  the  employee  is  and  the  atti- 
tude he  has  towards  the  customer 
will  largely  determine  the  user's  final 
reaction.  Superb  technical  service  is 
only  the  start:  the  courtesy,  the  con- 
sideration for  the  customer's  prob- 
lems, the  personal  attitude  of  the  em- 
ployee, is  the  essence  of  performance. 
There  is  not  time  to  go  into  an 
extended  discussion  of  the  policies 
relating  to  telephone  men  and 
women  except  to  point  out  one  or 
two  things  about  them  which  bear 
directly  on  the  broad  policy  of  the 
best  possible  telephone  service. 
Thus  we  must  select  good  people 
and  train  them  well;  we  must  give 
each  the  regard  due  him  as  an  indi- 
vidual; each  must  have  an  equal  op- 
portunity to  advance  to  the  limit  of 
his  or  her  ability;  we  must  pay  good 
wages  in  comparison  with  other 
wages  in  each  community,  whether 
large  city  or  small  town;  we  must 
provide  reasonable  safeguards 
against  accident,  illness,  old  age, 
and  death;  and,  of  course,  we  must 
keep  working  conditions  good  at  all 
times. 
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As  our  young  men  and  women  provide  this  by  a  very  simple  process: 
grow  and  succeed  to  management  we  measure  the  results  of  operations 
posts,  we  must  find  ways  and  means      on   a   very  broad   scale   down   to   the 


of  assigning  to  each  the  maximum 
practical  authority,  because  we  know 
that  men  grow  fastest  with  responsi- 
bility and  because  experience  has 
taught  us  that  the  business  succeeds 
best  with  the  most  decentralization 
of  authority. 

Finally,  we  must  at  all  times  train 
and  develop  our  management  people 
in  terms  of  the  problems  of  the  busi- 


small  supervisory  unit  and  up  to 
the  company  as  a  whole  or,  in  other 
words,  to  the  president.  Thus  each 
supervisory  foreman's  results  in  our 
Plant  Department  are  compared  first 
against  those  of  like  foremen  in  his 
district.  Commercial  managers'  re- 
sults are  compared  with  others  in 
the  district.  Chief  operators'  results 
are    compared.      These    residts    deal 


ness  as  we  see  them  five  or  ten  years      not  only  with  quality  of  service  in  a 


from  now,  because  we  know  by  ex- 
perience that  it  will  then  be  a  much 
larger  and  more  complex  business. 

In  fern  a/  Competition 

When  the  American  people  sub- 
stituted regulation  for  competition  in 
the  telephone  business,  one  might 
think  that  the  public  was  fully  pro- 
tected. Yet  not  even  regulation  can 
protect  the  public  against  a  manage- 


technical  sense,  and  with  costs,  but 
with  the  courtesy  and  consideration 
exhibited  by  each  supervisor's  em- 
ployees in  their  contacts  with  the 
public.  They  cover  a  broad  field 
of  measurements  in  terms  of  public 
reaction  to  our  service  and  to  the 
company. 

As  we  move  up  the  line  from  the 
small  unit,  these  comparisons  are 
continued  and  extended.     Thus,  dis- 


ment   which   becomes   complacent    or  trict  managers'  results  are  compared, 

lethargic — one   which   says   to    itself,  Department  heads'   results  are  com- 

"The  service  is  good  enough.     Why  pared.     Finally,  the  parent  company 

make    it    any   better?      Why    expand  assembles   these   data    and   each    Op- 

and    take    the    risks    of    growth    or  erating  Company  is  able  to  compare 

change?"  its  results   and  those  of  each   of  its 

Earlier  managers  of  the  telephone  major    departments    with    the    best 

business     foresaw    this    danger — the  results     obtained     elsewhere     in     the 


lack  of  the  competitive  urge — and 
adopted  many  precautions  against 
this  insidious  disease  of  complacency. 
I  would  like  to  tell  you  briefly  of  one 
of  these  which  I  mentioned  earlier 
— the  development  of  a  system  of  in- 
ternal competition  among  all  of  our 
management  people.  This  develop- 
ment flows  directly  from  the  policy 
of  giving  the  best  possible  service. 


United  States. 

These  data  are  invaluable  not  only 
in  correcting  and  improving  service 
from  the  customer's  standpoint  but 
in  affording  a  sound  background  for 
promotion.  We  have,  as  you  know, 
a  long  history  of  promoting  from  the 
ranks.  I  and  each  of  my  officers 
started  at  the  bottom,  in  one  depart- 
ment   or    another,    and    that    is    true 


We  recognize  the  need  on  the  part  throughout  the  Bell  System.  When 
of  our  people  in  management  for  opportunities  for  promotion  occur, 
some  strong  competitive  urge.     We     we  try  to  get  the  best  man,  no  mat- 
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ter  where  he  is  in  the  Company.     For  York  which  cost  you  $15.65  in   1925 

the   more    important   posts,   we   look  costs  $2.50  today.     And  the  speed  of 

both   within   the   Company   and   else-  service    and    quality    of    transmission 

where  in  the  System.  have   been    improved    enormously    in 

This  internal  competition,  together  the  twenty-five  years  since  the  policy 

with  the  constant  urge  for  improve-  was  stated. 

ment  in  over-all  operating  perform-  The    fact    that    the    Company    has 

ance,    in    good   public    relations,    and  publicly  stated  that  it  asks  no  more 

in    sound    personal    relations,    works  than  is  necessary  for  financial  safety 

well    in    insuring    the    promotion    of  imposes  a  continuing  sense  of  respon- 


young  men  who  demonstrate  that 
they  can  accept  responsibility.  Each 
can  go  as  far  as  his  abilities  will  take 
him.      The   tradition   of  seniority   as 


sibility  on  management.  This  affects 
the  day-to-day  judgment  of  all  man- 
agement people,  regardless  of  the 
fact  that  our  earnings  are  regulated. 


the  principal  or  most  compelling  rea-  We  believe  deeply  in  this  policy.  It 
son  for  promotion  has  had  no  part  has  brought  continuing  action  in  serv- 
in  our  business.  ice   improvements,    and   action   in   re- 

ducing prices  when  this  was  practical. 
Unfortunately,  in  the  last  ten  years 
of  sharply  rising  costs,  we  have  not 
been  able  to  reduce  our  rates  and,  In 
fact,  all  Companies  have  required 
rate  increases.  But  even  during  this 
period  there  have  been  numberless 
improvements  in  service,  many  of 
which  have  helped  to  offset  rising 
costs. 


Effect  of  the  Policy  on  Profits 

The  last  part  of  the  public  policy 
relates  to  profits. 

It  is  significant  that  the  policy  uses 
the  phrase  "at  the  least  cost  consist- 
ent with  financial  safety."  That  does 
"not  mean  some  minimum  rate  of  re- 
turn barely  suflScient  for  survival.  It 
does  mean  that  the  management 
publicly  undertakes  to  determine  the 
profit  requirements  and  to  put  any 
additional  earnings  into  service  im- 
provements or  reductions  in  rates  or 
both. 

You  may  well  say  to  yourselves, 
"Why,  that  is  all  right  for  the  Tele- 
phone Company.     Its  profits  are  go- 


The  policy  also  produces  a  by- 
product which  may  not  occur  to  you. 
Every  young  management  man  and 
woman  learns  it  as  part  of  his  busi- 
ness bible.  There  is  a  certain  inde- 
finable pride  in  being  associated  with 
a  business  that  not  only  says  it  will 


ing  to  be  regulated  anyhow  under  the  limit  profits  but  does  so — using  prof- 
law.  But  it  Isn't  practical  In  my  Its  beyond  those  required  for  finan- 
case."  Actually,  the  commitment  has  clal  safety  to  better  the  service  or 
had  far  more  significance  In  our  regu-  reduce  the  price.  This,  I  believe, 
lated  business  than  you  might  think,  helps  us  get  and  hold  the  kind  of 
It  resulted  In  fourteen  major  reduc-  people  we  have, 
tions   in  long  distance   rates  between  Lest  any  one  misunderstand  me,  I 


1926  and  1944 — most  of  them  with- 
out any  urge  from  any  one  outside 
the  business.  Thus  a  day  station-to- 
station  call  from  Los  Angeles  to  New 


want  to  make  it  clear  that  I  believe 
in  profits.  I  believe  that  the  right 
of  any  citizen,  under  the  American 
scheme,    to   make    all    the   profits   he 
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can  providing  he  does  not  harm  so- 
ciety in  the  process,  has  helped  make 
our  country  great.  But  making  all 
the  profits  he  can  in  the  long  run  will 
certainly  be  about  the  same  thing  as 
providing  the  best  of  goods  and  serv- 
ices he  can  in  a  competitive  economy. 
If  he  is  to  be  in  business  a  long  time, 
he  must  invest  money  in  economies 
and  improvements  for  the  public  ben- 
efit, since  otherwise  someone  more 
enterprising  will  take  his  market. 
The  man  who  thinks  of  his  customer 
first  is  likely  to  last  longer  and  pros- 
per more  in  the  long  run  than  he 
whose  eyes  are  fixed  on  his  own  im- 
mediate return. 

Freedoin  to  Do  Our  Best 

I  HAVE  SPOKEN  about  what  seem  to 
me  four  of  the  major  advantages  of 
operating  under  a  stated  policy. 

I  am  going  to  mention  a  fifth  which 
is,  in  a  sense,  both  a  cause  and  an  ef- 
fect of  these  four  and  some  others  I 
have  not  mentioned. 

This  fifth  advantage  is  that  hav- 
ing a  good  policy  and  living  up  to  it 
has  persuaded  the  public  to  give  us, 
in  large  measure,  the  freedom  to  do 
our  best. 

The  policy  said  that  we  would  give 
the  customers  the  best  service  pos- 
sible. They  believed  us  and  let  us 
try.  With  that  freedom  we  could 
spend  money  in  research,  put  huge 
sums  into  plant  improvement,  pay 
good  wages  and  get  good  people.  In 
being  allowed  to  do  these  things,  we 
could  render  the  good  service  we 
promised. 

Business — the  Basic  Profession 

Now  I  HAVE  some  diflBdencc  in  mak- 
ing   any    concrete    suggestions    about 


the  contents  of  a  policy  statement  for 
any  business  but  my  own. 

Nevertheless,  I  cannot  help  think- 
ing that,  as  every  business  has  an 
obligation  to  serve  the  public  and  as 
every  business  that  has  a  pride  in  it- 
self and  a  hope  for  the  future  must 
serve  the  public  well,  it  might  be 
useful  to  tell  the  public  so,  and  also 
useful  to  tell  the  employees  that  such 
is  the  policy  of  the  enterprise. 

It  might  also  be  useful  for  a  busi- 
ness to  make  it  known  that  it  was  its 
policy  to  be  a  good  citizen  wherever 
it  operated.  The  definition  of  a  good 
citizen  might  include  anything  from 
good  wages,  good  conditions  of  em- 
ployment, support  of  local  social  serv- 
ices— all  depending  on  the  kind  of 
business  and  the  visions  and  convic- 
tions of  the  management. 

But  whatever  its  details,  the  state- 
ment would  help  give  the  public  a 
picture  of  the  character  of  the  enter- 
prise, and  it  would  help  mold  people 
coming  up  in  the  business  into  that 
character. 

Justice  Holmes  said:  "Every  call- 
ing is  great  when  greatly  pursued." 
Business — the  providing  of  the  goods 
and  services  by  which  men  live  and 
prosper — is  the  basic  profession. 
For  those  who  practice  it  to  profess 
what  it  is  they  are  trying  to  do  is 
certainly  a  reasonable  program. 

The  greater  part  of  the  people  in 
the  United  States  are  in  business.  If 
the  standards,  aspirations,  and  ob- 
jectives of  business  were  constantly 
stated  and  lived  up  to,  it  might  well 
increase  our  belief  in  our  own  pur- 
poses, to  the  benefit  of  everyone. 
And  it  is  possible  that  the  very  act 
of  stating  objectives  might  lead  to 
their  clarification  and  also  to  the  per- 
formance  of   them.      A   man   cannot 
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well  be  proved  lost  who  has  made  I  have  spoken  of  the  effect  of  op- 
no  determination  of  where  he  is  go-  erating  under  a  stated  policy  because 
ing.  But  one  who  has  stated  where  over  the  years  the  conviction  has 
he  is  going  may  be  held  to  the  path  grown  upon  me  that  having  such  a 
by  his  employees,  his  customers,  or  policy  and  living  up  to  it  has  been 
the  public  generally.  perhaps  the  most  effective  thing  the 

Bell  System  has  done  in  my  lifetime. 

This  management  association  was  I  do  not  know  whether  some  kind 

organized    so    that    men    in    business  of    publicly    stated    policy    would   be 

could    tell    their    experiences    one    to  equally  useful  to  you.     But  I  see  no 

I  another  for  whatever  benefit  to  busi-  reason  why  it  should  not  be,  and  this 

'  ness  in  general  such  an  exchange  could  is  why  I  am  reporting  my  experience 

give.  tonight. 


A  GREAT  AMOUNT  and  Wide  variety 
of  telephone  services  contribute  essen- 
tially to  this  nation's  defense.  Fast 
two-way  voice  communication  is  es- 
sential to  industry  and  industrial  use 
of  the  telephone  has  steadily  increased 
all  through  the  organization  and  ex- 
pansion of  the  defense  production  pro- 
gram. 

Many  defense  telephone  needs  par- 
allel those  of  World  War  II.  But 
there  is  this  difference:  today  the  dan- 
ger of  enemy  attack  on  the  United 
States  is  greater,  and  measures  to 
meet  the  danger  have  to  be  much 
more  extensive  and  complex.  Tele- 
phone facilities  and  services  are  an 
absolute  necessity  in  the  growing  air 
defense  system.  The  tremendous  tel- 
ephone growth  of  the  last  six  years, 
and  the  availability  today  of  new 
types  of  circuits,  switching  systems 
and  other  equipment,  add  greatly  to 
our  defensive  strength. 

New  systems  have  been   developed 


to  spread  air-raid  warnings  more 
quickly  than  in  World  War  II.  Pri- 
vate line  networks  have  been  installed 
for  the  Air  Force  to  speed  such  warn- 
ings from  regional  control  centers  to 
key  cities.  To  transmit  the  alerts 
from  these  key  points  to  police  and 
fire  departments.  Civil  Defense  units, 
hospitals,  key  industries  and  others, 
an  entirely  new  system  has  been  de- 
signed by  Bell  System  engineers  and 
is  being  produced  by  the  Western 
Electric  Company.  This  will  enable 
the  key  point  to  "dial  the  color"  of 
the  alert — Yellow,  Red  or  White. 
At  all  points  to  be  warned  the  degree 
of  alert  is  simultaneously  indicated 
by  colored  lamps  and  a  bell  that  rings 
a  corresponding  signal. 

With  these  arrangements  it  will  be 
possible  to  alert  the  entire  United 
States  in  less  than  two  minutes. 

From  the  A.  T.  llf  T.  Annual 
Report  for    ig^l 


The  Old  Ginkgo  Tree 


It  was  a  beautiful  old  tree,  lifting  its  green 
hands  to  the  sun.  welcoming  a  hundred 
springs,  tall  and  sturdy  through  a  hun- 
dred winters.  Generations  of  children  had 
played  beneath  its  summer  shadows,  and 
in  the  autumn  its  leaves  turned  to  burnished 
gold  and  there  would  be  a  cloth  of  gold  on 
the  earth  beneath  its  branches. 

It  ivas  a  beautiful  old  tree,  and  the  peo- 
ple of  Frankfort,  Kentucky,  loved  it.  It 
was  a  ginkgo  tree,  brought  from  Japan  by 
one  of  Commodore  Perry's  men  more  than 
a  hundred  years  ago  and  planted  there 
on  the  old  Averill  place,  on  Washington 
Street.  The  telephone  company  heard 
about  it  first  from  Mrs.  Marvin  Averill, 
who  wrote : 

"The  telephone  company  has  purchased 
the  old  Averill  home,  where  I  was  received 
as  a  bride  and  spent  many  happy  days.     I 


live  across  the  street  now  with  my  daugh- 
ter. All  the  people  of  Frankfort  love  our 
old  tree.  We  hope  it  will  continue  to  live 
for  many  years  to  come." 

That  presented  a  problem  to  the  tele- 
phone company  ;  for  construction  was  sched- 
uled to  begin  on  a  new  telephone  building 
there  on  Washington  Street.  How  could 
the  tree  be  saved?  Telephone  company 
architects  tried  to  redesign  the  building,  or 
move  it  back  on  the  lot.  Every  effort  was 
made  to  save  the  old  tree,  but  to  no  avail. 
There  just  wasn't  room  for  both  building 
and  tree.     It  had  to  be  cut  down. 

But  the  telephone  company  didn't  let  the 

matter    rest   there.      After   discussion   with 

the  local  Women's  Club  and  Garden  Club, 

it   was   decided   to   take  cuttings   from   the 

tree.     These  were  placed  in  hot-houses  to 

sprout,  and  when  they  are  large  enough  to 

transplant,     they     will     be 

given     to     the     people     of 

Frankfort. 

The  lovely  ginkgo  tree 
will  live  again — multiplied 
many,  many  times  to  bring 
pleasure  to  future  genera- 
tions of  the  children  of 
Frankfort,  Kentucky.  And 
when  they  are  grown,  they 
will  tell  their  children  of 
the  famous  old  tree  that 
never  really  died  at  all. 

There'll  be  a  new  gen- 
eration of  telephone  peo- 
ple, too.  And  we  hope 
they  will  remember  how 
those  who  went  before 
them  showed  the  spirit  of 
good  neighborliness — how 
they  loved  the  old  tree, 
too,  and  helped  it  to  live 
again  to  shade  not  one  but 
a  hundred  doorways. 
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As  the  Armed  Forces  Conti?iue  to  Rxpa?id^  the  Bell  System 

Recog?itzes  Its   Obligatio?i — afid  Opportunity — to  Fur/iish 

Them  More  Than  a  Techfiically  Good  Telephone  Service 


Meeting  the  Service  Needs 
of  Service  Men  and  Women 

Justin  J.  Murphy 


Back  in  1947,  when  the  Bell  Sys- 
tem's job  of  serving  the  communi- 
cations needs  of  our  World  War  II 
service  men  and  women  was  just 
about  wound  up — when  "attended" 
centers  in  military  establishments 
were  practically  extinct  and  the  last 
camp  manager  had  returned  to  his 
normal  responsibilities — any  one  who 
predicted  that  the  System  would  be 
back  "in  the  camps"  in  1950  would 
have  had  a  hard  time  finding  an 
audience. 

Yet  on  June  25,  1950,  the  now 
famous  38th  parallel  was  crossed. 
And  in  the  22  short  months  since  the 
Korean  war  started,  our  fighting 
forces  have  grown  from  1,500,000 
to  an  estimated  3,500,000  men. 
Uncle  Sam  has  expanded,  reacti- 
vated, or  built  new  in  this  country 
over  500  army  and  navy  establish- 
ments, air  force  bases,  and  hospitals. 
And  the  Bell  System  is  matching  this 
growth  just  as  fast  as  the  necessary 
facilities  can  be  provided. 


More  and  more,  as  the  interna- 
tional situation  forces  our  nation  to 
build  up  its  armed  strength,  it  ap- 
pears certain  that  Service  for  Service 
Men  will  be,  for  years  to  come,  a 
prime  responsibility  and  privilege  of 
the  Bell  System. 

Even  without  a  national  program 
of  Universal  Military  Training,  it's 
a  rare  young  man  these  days  who  has 
not  already  had  or  will  not  as  he 
grows  older  have  a  tour  of  duty  in 
one  of  our  armed  services.  And 
growing  numbers  of  our  young 
women  also  are  now  or  will  be  serv- 
ice veterans.  The  uniform  has  an 
increasingly  more  permanent  status 
in  the  wardrobe  of  our  nation's 
youth. 

The  Bell  System,  therefore,  in  its 
role  as  the  nation's  prime  communi- 
cations supplier,  has  set  out  on  a 
continuing  basis  to  meet  in  full  the 
human,  personal  needs  for  communi- 
cation of  our  men  and  women  whose 
normal    life's    pattern    has    been    in- 
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The  telephone  center  in  a  large  military  establishinent. 

to  find  by  night  or  day 


Signs  and  lights  n/ake  it  easy 


terrupted    by    their    patriotic    obliga- 
tions to  their  country. 

Depending  on  their  branch  of  serv- 
ice, the  timing  of  their  training,  or 
their  particular  assignment,  our 
service  men  and  women  may  be  In  a 
Reception  Center,  Army  Training 
Base,  Staging  or  Rotation  Area, 
Bomber  Squadron  Base,  Naval  Air 
Base,  Air  P'orce  Base,  Naval  Train- 
ing Station,  or  a  permanent  Fort — to 
name  only  a  few.  They  may  be  in  an 
establishment  with  from  several  hun- 
dred others  up  to  as  many  as  50,000. 
And  the  pleasure  of  serving  them  is 
heightened  by  the  realization  that 
in  many  cases  the  calls  they  make 
here  are  likely  to  be  their  first  com- 
pletely personal  experience  with  the 
Bell  System  and  with  Bell  System 
service — particularly     long     distance 


service.  First  impressions  are  often 
lasting,  so  we  want  these  to  be  pleas- 
ant, warm,  and  friendly.  And  we 
try  to  see  to  It  that  these  Initial  im- 
pressions are  confirmed  time  and 
again  as  our  service  men  and  women 
avail  themselves  of  our  facilities. 

Follow t/tg  '■^John  0.  Servicetnau'' 

Perhaps  the  best  way  to  under- 
stand what  our  men  and  women  In 
uniform  want  In  the  way  of  public 
telephone  service  Is  to  follow  the 
high  spots  in  the  career  of  one  of 
them,  whom  we  shall  dub  John  Q. 
Serviceman,  from  the  day  he  reports 
to  his  Induction  Center,  located  in 
some  large  city  near  his  home,  to 
the  day  he  Is  honorably  discharged. 
In  the  Induction  Center,  John  Q. 
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will,  in  the  normal  course  of  things, 
take  his  physical  and  other  pre- 
scribed tests.  Assuming  he  passes 
them  all,  he  becomes  a  full-fledged 
member  of  Uncle  Sam's  armed 
forces.  And  the  first  thing  he'll  do, 
when  he  steps  out  of  line,  will  be  to 
call  home !  Here  starts  a  chain  of 
telephone  calls — a  chain  that  repre- 
sents a  continuing  challenge  to  the 
Bell  System's  traditions  of  service. 
John  Q.  will  go  on  to  one  of  sev- 
eral Reception  Centers  located  on  a 
regional  basis  about  the  country. 
Here,  with  other  "inductees,"  he 
will  be  strictly  confined  to  a  given 
area  of  the  camp  and,  again,  at  his 
first  opportunity  he  will  call  home 
— to  let  his  family  know  he's  arrived 


safely.  At  this  point  he  knows  he 
will  be  at  the  Reception  Center  for 
about  six  days — but  he  doesn't  know 
where  he  goes  next !  So,  he'll  call 
again  when  his  indoctrination  period 
is  over  and  he  is  ordered  to  move  on 
with  his  detachment  to  still  another 
location,  generally  a  "training"  base. 
Picture,  if  you  will,  bus-  or  train- 
loads  of  raw  recruits  arriving  by  the 
hundreds — and  all  heading  for  the 
telephone  at  their  first  opportunity. 
And  picture  the  even  more  pressing 
desire  of  these  same  men  to  telephone 
when  they  are  "moving  out." 

Bell  System  experience  in  such  in- 
stances indicates  that  more  is  re- 
quired than  just  installing  enough 
public    telephones.      Ordinarily,    the 


Below:  Kmployees  are 
carefully  chosen  for  serv- 
ice at  the  busy  switch- 
hoards  at  big  Army  and 
Navy  installations 


Above:  Inside  a  telephone  center.     At  the 

rear,  men  are  lining  up  to  place  their  calls; 

those  on  the  lounges  are  awaiting  their  su/n- 

mons  from  the  loudspeaker 
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routine  of  the  day  means  a  rush  for 
service  in  the  evening  hours,  say  from 
7  P.M.  to  lo  P.M.  The  concentrated 
call  load  at  that  time  requires  the 
most  efficient  use  of  available  tele- 
phones and  circuits  if  the  maximum 
number  of  men  is  to  be  served  as 
speedily  as  possible.  In  the  large 
establishments,  therefore,  "attended" 
centers  have  been  established  with 
from  10  to  30  telephone  booths. 
Here  specially  selected  and  trained 
Traffic  Department  personnel  will 
record  John  Q's  call,  invite  him  to 
relax  in  the  comfortable  surroundings 
of  the  center  while  we  are  handling 
his  call  for  him,  and  then,  when  the 
distant  party  is  reached,  will  page 
John  Q.  over  a  loudspeaker  and  di- 
rect him  to  an  available  booth.  When 
he  is  finished,  he  sees  the  cashier, 
who  will  have  a  "timed  and  rated" 
toll  ticket  on  his  call,  will  quote  the 
cost,  including  tax,  and  will  accept 
his  payment  and  thank  him  for  it. 
About  25  per  cent  of  our  attended 
centers  are  so-called  "modified"  cen- 
ters,   and    differ    in    operation    from 


Dii-ectional   signs    are    strategically    located   throughout 

the  camps 


the  "full"  attended  center  just  de- 
scribed. For  example,  John  Q.,  as 
he  enters  the  center,  receives  a  ticket 
with  a  number  on  it  from  an  attend- 
ant. We  found  out  early  in  the  game 
that  John  Q.  doesn't  too  much  mind 
"standing  in  line" — but  it's  fatal  to 
take  care  of  any  one  else  ahead  of  his 
proper  turn.  When  his  turn  comes, 
his  number  is  called  over  a  loud- 
speaker and  he  is  assigned  the  next 
free  booth  equipped  with  a  coin  tele- 
phone. He  places  his  own  call  and, 
on  its  completion,  is  quoted  charges 
and  pays  for  his  call  by  depositing 
coins  in  the  coin  box.  If  his  call  is 
delayed  for  any  reason,  an  attendant 
handles  subsequent  reports  for  him. 
Change  is  made  by  the  attendants — 
who  will  assure  you  from  experience 
that  John  Q.  definitely  plans  to  run 
out  of  words  before  he  runs  out  of 
change. 

Most  of  John  Q's  calls  are  toll 
calls,  and  the  methods  just  described 
apply  to  them.  There  is  also  in 
many  places  a  large  volume  of  local 
calling.  In  such  instances,  it  is  cus- 
tomary to  segregate  a 
group  of  booths  with 
coin  telephones  con- 
nected directly  to  the 
local  central  office,  so 
that  local  calls  can  be 
handled  directly  with- 
out effect  on  the  toll 
traffic.  The  attended 
center — or  centers,  in 
the  largest  establish- 
ments— is,  of  course, 
supplemented  by  public 
telephones,  well  distrib- 
uted throughout  the 
camp.  These  are  stra- 
tegically   located    in   or 
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near  PX's  (the  service- 
man's general  store), 
in  service  clubs,  offi- 
cers' and  N.C.O.  clubs, 
near  theatres,  bus 
stops,  or  in  locations 
centrally  spotted  to  re- 
duce to  a  minimum  the 
walking  time  required 
to  reach  a  public  tele- 
phone from  any  part 
of  the  camp.  It  has 
been  found  most  effec- 
tive to  "group"  such 
public  telephones — that 
is,  to  install  more  than 
one  public  telephone  at 
a  location — rather  than 
to  spread  individual 
booths  throughout  the 
camp.  Outdoor  booth 
locations  are  especially 
worth  while,  since  they 
are  available  for  use 
24  hours  a  day. 

Behind  the  Scenes 


DiSTANi:!  CALL 


This    cciDip    inanager    {right)     is    one    of    many 
System  men  07i  such  assignment 


Bell 


At  this  point  in  our  narrative  of 
John  Q's  experiences,  it  might  be 
appropriate  to  look  behind  the 
scenes  of  the  telephone  service  he  is 
offered  and  consider  the  plans  and 
objectives  of  the  Telephone  Com- 
pany offering  it.  Generally,  a  mili- 
tary establishment  of,  say,  5,000  to 
10,000  men  will  have  a  camp  man- 
ager— a  Commercial  Department 
employee,  who  will  devote  full  time 
or  part  time  to  the  job,  depending  on 
the  requirements.  Such  establish- 
ments will  generally  have  one  at- 
tended center.  In  the  largest  estab- 
lishments, additional  camp  managers 
will  be  assigned  on  the  basis  of  one 
for  about  every  15,000  men,  and  at- 
tended centers  will  be  established  on 


the  basis  of  about  one  for  every 
10,000  men.  System  average  is 
about  five  public  telephones  per  1,000 
men,  in  the  larger  establishments. 

Should  the  reader  find  that  these 
formulas  have  not  been  applied  to  a 
location  with  which  he  is  familiar, 
he  will  probably  discover  some  spe- 
cial circumstance  responsible,  as  for 
example,  where  much  of  the  popula- 
tion of  the  establishment  lives  away 
from  the  grounds  or  is  free  to  leave 
the  grounds  on  completion  of  the 
day's  responsibilities.  In  the  Bell 
System,  there  are  now  about  100 
camp  managers  on  the  job,  and  over 
100  attended  locations  have  been  es- 
tablished. As  this  article  is  written, 
the  Telephone  Companies  are  push- 
ing   forward    their    plans    for    more 
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public  telephones,  more  attended 
centers,  and  more  camp  managers  to 
keep  pace  with  the  growth  of  the 
armed  services. 

The  camp  manager  is  the  key  man 
on  whom  depends  the  ability  of  our 
Companies  to  plan  adequately,  and 
in  advance,  for  the  telephone  needs 
and  comfort  of  our  service  men  and 


Sailors  are  likely  to  find  telephones  waiting 

for  the)it  0)1  or  beside  the  dock  when  they 

come  ashore 


women.  Moreover,  he  is  usually  re- 
sponsible for  the  provision  of  ade- 
quate administrative  service  for  of- 
ficial military  use.  He  constantly 
studies  the  telephone  service  require- 
ments of  the  camp  and  negotiates  for 
the  buildings  to  house  our  attended 
centers. 

Since  some  military  establishments 
are  as  large  as  a  city,  and  their  popu- 
lation as  highly  transient  as  a  metrop- 
olis, the  job  of  directing  John  Q. 
to  the  nearest  attended  center  or 
public  telephone  is  one  that  deserves 
and      gets      considerable      attention. 

Maps  of  the  area,  showing  public 
telephone  locations,  are  often  dis- 
played on  bulletin  boards  and  at 
other  vantage  points.  Signs,  large 
and  small,  standard  or  hand-made  to 
suit  the  need,  are  spotted  and  spot- 
lighted advantageously  throughout 
the  area.  And  each  big  sign  location 
and  power  outlet  needs  clearance 
with  the  Post  Signal  Officer  and 
Engineer. 

In  many  of  Uncle  Sam's  perma- 
nent installations,  the  Government 
provides  its  own  cable  plant  and 
switchboard  facilities.  In  such  cases. 
Bell  cable  "meets"  Government  ca- 
ble just  outside  camp,  and  the  camp 
manager  must  negotiate  for  the  nec- 
essary pairs  in  the  Government's 
cable  to  serve  the  public  telephone 
requirements — not  only  those  al- 
ready installed  but  those  likely  to 
be  needed  as  the  communications 
needs  of  John  Q.  and  his  buddies 
grow. 

The  camp  manager  constantly 
evaluates  the  quality  of  the  service, 
and  prides  himself  on  being  available 
to  give  aid  and  information  to  our 
public  telephone  users — and  to 
handle     their     questions     and     com- 
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plaints.       Jointly    with    our    Traffic,  just   about   every   day.      These   loca- 

Plant,  Engineering,  and  Public  Rela-  tions   get   top   priority   at   the   hands 

tions    people,    he    arranges    for    fur-  of  our  Traffic  and  Plant  Engineers, 

nishing  and  maintaining  the  attended  And  it  goes  without  saying  that  the 

centers.      He   recognizes   the    impor-  job  done  by  our  Long  Lines   forces 

tance    of    adequate    directories    and  is   one   of  the   important   foundation 


sees  to  it  that  they  are  provided  and 
replaced  when   necessary. 

The  People  on  the  Job 

Responsibility  for  the  operating 
forces  at  the  attended  locations  does 
not  fall  to  the  camp  manager.  Ordi- 
narily, a  camp  chief  operator  will 
be  in  charge  of  the  traffic  operating 
forces.  It  is  significant  of  the  spirit 
with  which  the  Bell  System  and  its 
people  have  approached  this  job  of 
"service  to  service  men"  that  de- 
partmental lines  are 
practically  nonexistent 
In  these  military  estab- 
lishments. 

The  author  has 
noted  with  pride  how 
often  the  chief  opera- 
tor and  her  attendants 
have  passed  on  com- 
ments and  suggestions 
for  improved  service 
arrangements  in  and 
outside  of  the  center, 
and  how  eagerly  sug- 
gestions by  the  camp 
manager  along  the 
lines  of  overtones  of 
service  or  protection 
of  funds  have  been  re- 
ceived by  the  Traffic 
personnel.  Plant  in- 
stallation and  mainte- 
nance people  too  go 
"all    out"    when    called 


stones  of  our  service  to  service  men. 

In  selecting  furnishings  and  ap- 
pointments for  attended  centers,  the 
Companies  have  been  guided  by  the 
desire  to  offer  neat,  attractive  quar- 
ters which  will  make  the  service  man 
feel  welcome  when  he  comes  to  place 
his  call  and  comfortable  during  such 
unavoidable  waiting  intervals  as  he 
may  experience. 

Because  of  the  high  concentration 
of  calling  In  the  evening  hours,  an 
effort  has  been  made  to  select  furnl- 


upon   to   do   this  job — 
and    they're    called    on 


In  cities  yiear  military  establishments,  public  telephone 

service  is  expafided  to  provide  for  the  requirements  of 

service  men  and  women 


46 


Bell  Telephone  Magazine 


SPRING 


ture  which  will  provide  maximum 
seating  capacity.  Writing  desks 
equipped  with  stationery  are  often 
provided,  as  are  reading  tables  and 
copies  of  popular  magazines.  Pic- 
tures, perhaps  depicting  scenes  of 
interest  within  easy  traveling  dis- 
tance and  time  from  the  camp,  deco- 
rate the  walls.  The  Bell  System 
zone  map  showing  toll  rates  to  points 
across  the  country  is  found  in  most 
centers,  and  has  proven  especially 
helpful  to  service  men  in  estimating 
the  cost  of  their  calls  before  placing 
them.  Heating  and  cooling  arrange- 
ments are  provided  as  appropriate 
to  the  location.  In  short,  everything 
within  reason  is  done  to  make  their 
visit  with  us  a  pleasant  one. 


Oversized  booths  for  wheel  chair  patients 
are  available  in  hospitals 


In  selecting  attendants  for  the 
center,  particular  care  is  exercised 
to  assign  people  of  warm  personality. 
One  need  spend  little  time  in  a  mili- 
tary establishment  to  sense  how  im- 
portant it  is  that  our  people  be  will- 
ing and  anxious  to  tune  in  with  the 
serviceman — most  often  to  help  him 
place  his  call,  but  frequently  just  to 
give  him  a  sympathetic  person  to 
talk  to  about  the  folks  or  the  girl 
back  home. 

Often  our  attendants  are  the  sis- 
ters, wives,  or  mothers  of  service 
people.  Several  Companies  have 
been  quite  successful  in  hiring  the 
wives  of  officers  or  enlisted  men  on 
the  base.  Camp  managers  quite 
often  are  ex-servicemen,  who  ap- 
proach their  assignment  with  sym- 
pathy and  understanding  because 
they  too  have  been  through  the  mill. 
All  our  people  agree  that  it's  a  par- 
ticularly interesting  job,  and  attest 
that  the  satisfaction  of  helping  our 
service  men  can't  be  evaluated  by 
one  who  has  not  had  the  privilege 
\     of  serving  them. 

Wherever  He  Goes 

But  let's  go  back  to  John  Q. 
Serviceman,  who  was  about  to  leave 
his  Reception  Center  for  a  Training 
Center.  No  doubt  his  calling  needs 
will  be  much  the  same  in  the  new 
location.  Certainly  he'll  call  home 
on  arrival  and  again  before  moving 
out.  Perhaps  now,  though,  he'll 
have  more  freedom:  will  be  able  to 
arrange  for  visitors  from  home,  and 
now  and  again  will  get  away  from 
camp  on  leave — generally  of  short 
duration.  Plenty  of  need  for  tele- 
phone calling  here — though  perhaps 
for  not  as  urgent  reasons. 
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Should  John  Q.  go 
to  Norfolk,  Va.,  or 
San  Diego,  Calif.,  he 
will  find  attended  cen- 
ters "down  town" — de- 
signed to  supplement 
the  normal  public 
telephone  facilities  of 
these  cities  and  to 
further  the  comfort 
and  convenience  of 
our  service  men  and 
women.  In  other 
cities  near  military 
establishments,  the 
public  telephone  devel- 
opment In  the  center 
of  town  will  have  been 
reinforced  to  meet 
their    requirements. 

Having  completed 
his  stateside  training, 
John  Q.  now  goes  to  a  staging  area. 
Here  he  is  prepared  to  go  overseas 
— and  here  particularly  the  tele- 
phone must  serve  well.  That  last 
call  home,  with  brave  words  of 
hope  and  good  cheer  despite  the 
undertones  of  fear  and  heartbreak, 
must  not  go  uncompleted  because  all 
trunks  are  busy  or  because  the  clock 
runs  out  before  John  Q's  ticket  Is 
reached  or  his  number  called. 

Here,  special  efforts  are  made  to 
be  sure  that  the  service  arrangements 
previously  described  are  adequate  to 
the  peak  loads  they  are  called  on  to 
handle.  We'll  stay  open  and  keep 
trying  until  the  last  call  is  completed 
or  every  possible  effort  has  been 
made  to  get  the  call  through.  To 
distribute  the  load  over  all  available 
facilities,  camp  managers  often  will 
take  groups  of  service  men,  in  buses 
provided  by  the  Telephone  Com- 
pany for  the  purpose,  to  other  cen- 


Portable  telephones  provide  service  for  patients  who  are 

confined  to  bed 


ters  in  the  camp.  Where  buses  are 
not  used.  Company  cars  or  govern- 
ment vehicles  are  pressed  Into  serv- 
ice. "The  call  must  go  through"  Is 
a  motto  to  live  by  for  our  service 
men  and  the  Bell  people  who  serve 
them. 

When  John  Q.  Comes  Home 

Now  let's  assume  that  John  Q.  has 
completed  his  service  overseas  and 
Is  about  to  return  from  Korea  or 
Europe.  Perhaps  he's  been  relieved, 
will  rest  awhile  at  home,  and  then 
return  to  camp  for  reassignment. 
Perhaps  he's  about  to  be  honorably 
discharged  and  the  war  Is  ended  for 
him.  Perhaps  he's  been  hurt  and  Is 
returning  for  hospitalization  and 
convalescense.  No  matter  what  the 
reason  for  his  return,  it's  "odds  on" 
that  the  first  chance  he  gets,  he'll 
head  for  a  telephone  to  call  home. 
Tf  he  comes  through  San  Francisco 
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or  New  York  City,  as  it's  likely  he 
will  if  he  comes  in  by  ship,  he'll  find 
public  telephone  facilities  ready  and 
waiting  for  him  in  the  reassignment 
and  displacement  camp  to  which  he'll 
be  transported.  Navy  men  will  find 
special  public  telephone  arrangements 
provided  right  on  the  docks  or  in 
groups  adjacent  to  the  dock  at  which 
their  ship  is  moored.  Moreover, 
Company  telemoblles  may  be  pressed 
into  service  to  meet  John  Q.'s  need. 
If  he  is  confined  to  a  hospital, 
portable  hand  telephones,  light- 
weight head  sets  for  "hands-free" 
use,  or  coin  bedside  service  (a  coin 
box  mounted  on  a  telecart)  will  be 
available.  For  ambulatory  patients, 
public  telephone  booths  will  be 
found  in  wards,  the  halls,  and  the 
lobby.  Hooks  will  be  found  on 
which  the  injured  can  hang  their 
crutches  while  using  the  booths,  and 
oversized  booths  with  special  wide 
doors  are  provided  for  wheel  chair 
and  litter  cases. 

The  Bell  System  has  gone  "all 
out"  to  give  our  country's  service  men 
and  women  the  service  they  need 
where  and  when  they  want  it.  But 
Army  camps,  air  force  bases,  and 
even  some  naval  stations  have  a  way 
of  springing  up  in  places  where  there 


are  little  or  no  facilities.  Then,  too, 
shortages  of  critical  materials,  such 
as  copper,  have  added  to  the  diffi- 
culties of  the  problem.  But  there 
has  been  no  shortage  of  Bell  System 
understanding  or  of  determination 
to  do  the  job.  Bell  people,  dedi- 
cating their  know-how  and  their 
energies  to  the  men  and  women  who 
have  dedicated  their  lives  to  our 
country's  defense,  have  made  giant 
strides  in  meeting  their  telephone 
service  needs.  That  these  efforts 
are  appreciated  is  amply  demon- 
strated by  commendatory  letters 
written  to  the  Companies,  comments 
made  to  telephone  people,  and  re- 
marks written  in  Guest  Books  often 
provided   at   attended   centers. 

But  the  greatest  testimonial  of  all, 
to  any  one  who  has  been  there  to  see, 
is  the  smile  of  happiness  that  lights 
up  the  faces  of  so  many  of  our  men 
and  women  in  uniform  when  the 
magic  of  the  telephone  brings  them 
close  again — voice  to  voice — with 
their  loved  ones  at  home. 

And  in  the  years  to  come,  as  our 
service  men  and  women  move  on  to 
other  successes  in  their  peace-time 
occupations,  we  hope  they  will  all 
remember  with  pleasure  the  real 
effort  made  by  all  Bell  System  people 
to  see  that  their  calls  went  through. 


The  men  and  women  of  the  Hell  System  are  its  greatest  asset. 
They  served  the  nation  well  in  1951.  Iheir  ability  and  good  spirit 
are  the  foundation  for  confidence  in  the  years  to  come. 

From  the  A.  T.  I3'  T.  Aniiiial  Report  for  IQSI 


Nearly   Sixty    Perce?it  of  Today  s   Telephones   Are   in   the 

U?iited  States^   Which   Has  a   Telephone   Development  20 

Times  the  Average  for  the  Rest  of  the  World 


How  the  Telephones  of  the 
World  Are  Distributed 


Elizabeth  IVrenshall 


Telephonically  speaking,  "75" 
was  the  key  number  for  the  year 
195  I.  There  were  nearly  75  million 
telephones  in  service  throughout  the 
world  on  January  i,  195 1,  and  on 
March  10  of  the  same  year  the  75th 
Anniversary  of  the  invention  of  the 
telephone  was  celebrated. 

The  world  figure  reflects  a  gain  of 
4.5  million  telephones,  of  which  more 
than  half  were  added  in  the  United 
States.  With  43,003,832  telephones 
in  service,  the  United  States  had  11 
million  more  than  all  other  countries 
combined.  Although  this  country 
had  little  over  six  percent  of  the 
world's  population,  it  had  nearly  60 
percent  of  the  telephones,  all  of  them 
operated  under  private  ownership. 
More  than  two-thirds  of  the  tele- 
phones comprising  the  global  net- 
work  are   so   operated. 

The  telephone  has  become  an 
integral  part  of  every-day  life  in  the 
United  States.     Here,  on  January  i, 


195 1,  there  were  twenty-eight  tele- 
phones for  every  100  persons,  or  20 
times  the  relative  development  ob- 
taining in  the  world  outside  the 
United  States.  During  the  year 
under  report,  there  was  no  change 
in  the  relative  position  of  the  prin- 
cipal countries  either  as  regards 
number  of  telephones  in  service  or 
telephones  in  proportion  to  popula- 
tion. There  were  ten  countries  hav- 
ing more  than  one  million  telephones 
in  service:  United  States,  United 
Kingdom,  Canada,  Germany,  France, 
Japan,  Sweden,  U.S.S.R.,  Italy,  and 
Australia.  Six  large  countries  re- 
ported more  than  15  telephones  per 
100  of  their  population:  United 
States  (28.1),  Sweden  (23.9),  Can- 
ada (20.8),  Switzerland  (19.9), 
New  Zealand  (19.1),  and  Denmark 
(16.9). 

The  great  preponderance  of  the 
world's  telephones  are  to  be  found  in 
the  industrialized  countries  of  North 
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TELEPHONES  IN  CONTINENTAL  AREAS 
January  1,  1951  " 

Continental 
Area 

Total  Telephones 

Privately  Owned 

.Automatic 
(Dial) 

Connecting  with 
Bell  System 

Number 

Per 
Cent 

of 
Total 
World 

Per 
100 

Popu- 
lation 

Number 

Per 
Cent 

of 
Total 
Tels. 

Number 

Per 
Cent 

of 
Total 
Tels. 

Number 

Per 
Cent 

of 
Total 
Tels. 

North  America.  . 
Middle  America. 
South  America  .  . 

Europe 

Africa 

45,933,800 

555,000 

1,815,000 

21,300,000 

895,200 

2,655,000 

1,646,000 

61.4 
0.7 
2.4 

28.5 
1.2 
3.6 
2.2 

27.5 
1.1 
1.6 
3.5 
0.5 
0.2 

11.9 

45,554,400 
511,100 
903,900 
3,149,900 
15,100 
197,700 
109,600 

99.2 

92.1 

49.8 

14.8 

1.7 

7.4 

6.7 

31,923,300 

385,600 

1,355,900 

14,772,600 

579,400 

1,152,000 

1,040,800 

69.5 
69.5 
74.7 
69.4 
64.7 
43.4 
63.2 

45,916,800 

549,000 

1,691,300 

19,422,400 

753,400 

1,435,200 

1,631,900 

lOO.O*- 
98.9 
93.2 
91.2 
84.2 
54.1 
99.1 

Asia 

Oceania 

World 

74,800,000 

100.0 

3.1 

50,441,700 

67.4 

51,209,600 

68.5 

71,400,000 

95.5 

United  States  . 

43,003,832 

57.5 

28.1 

43,003,832 

100.0 

30,170,000 

70.2 

42,994,863 

100.0<^ 

o  Partly  estimated;  data  reported  as  of  other  dates  have  been  adjusted  to  January  1,  1951. 
'  Less  than  0.04  per  cent  do  not  connect. 
'  Less  than  O.O.S  per  cent  do  not  connect. 

America  and  Europe,  which  accounts 
for  the  relatively  low  development  of 
the  world  at  large.  However,  the 
value  of  telephone  service  is  grad- 
ually being  recognized  in  regions 
which  do  not  enjoy  our  high  standard 
of  living.  In  Muscat,  for  example, 
on  the  Arabian  Peninsula,  where  in- 
land transport  is  largely  by  pack  ani- 
mal and  where  commercial  interest 
centers  in  the  cultivation  of  dates  and 
in  camel  breeding,  installation  of  a 
telephone  system  was  undertaken  dur- 
ing the  past  year.  The  nomadic 
Trucial  Shiekhs  on  the  Gulf  of  Oman, 
concerned  with  expanding  their  pearl- 
ing and  their  fishery  trades,  have  re- 
cently contracted  for  installation  of  a 
telephone  system. 

Telephone  Stalistics  of  the  JVorld, 
which  presents  statistical  data  relat- 
ing to  distribution  of  the  world's  tele- 
phones, is  compiled  annually  by  the 
Chief  Statistician's  Division  of  Amer- 
ican Telephone  and  Telegraph  Com- 
pany.     The    data    contained    therein 


are  supplied  through  the  courtesy  of 
officials  of  some  300  foreign  tele- 
phone administrations. 

For  the  purpose  of  this  bulletin, 
only  those  telephones  are  counted 
which  are  available  to  the  general 
public.  Thus  are  excluded  private 
intercommunicating  sets  and  private 
line  telephones  used  by  railroads  and 
other  agencies  which  do  not  have  con- 
nection with  a  commercial  telephone 
system.  Statistics  are  presented  in  ' 
so  far  as  possible  as  of  January  i, 
195 1.  Those  supplied  for  other 
dates  are  adjusted  to  January  i, 
1 95 1,  in  the  computation  of  conti- ' 
nental  and  world  totals.  Where 
current  official  data  could  not  be  ob- 
tained, as,  for  example,  in  the  case 
of  the  U.S.S.R.,  the  estimates  shown 
are  based  on  the  latest  data  available. 

Statistics  showing  the  number  of 
telephones,  by  countries,  which  may 
be  connected  with  those  of  the  Bell 
System  are  included  in  the  bulletin. 
Overseas  connection  is  still  restricted 
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in  varying  degrees  within  certain 
areas  as  a  result  of  war  conditions. 
For  example,  radio  telephone  service 
between  Austria  and  the  United 
States  after  the  war  was  available 
only  to  members  of  the  occupation 
forces,  but  international  service  has 
recently  been  resumed  in  the  Ameri- 
can Zone  of  Austria.     Physical  facili- 


American  Telephone  and  Telegraph 
Company  and  its  20  Principal  Tele- 
phone Subsidiaries,  operated  82  per- 
cent of  this  country's  telephones  on 
January  i,  195  i.  The  remaining  18 
percent  were  owned  and  operated  by 
about  5,500  independent  telephone 
companies  and  60,000  rural  or 
farmer    lines    and    systems.      If    this 


ties  exist  for  potential  connection  of     country  had  the  same  telephone  den 
a  telephone  in  the  United  States  with 
approximately  96  percent  of  all  the 
telephones  in  the  world. 


Telephones  Considered  by  Large 
Geographical  Areas 

For  the  purpose  of  analyzing  the 
distribution  of  telephones,  the  land 
area  of  the  world  has  been  divided 
into  seven  major  regions,  based  on 
the  continents,  sub-sections  of  the 
continents,  and  island  groups.  Sub- 
divisions have  been  included  within 
these    major    regions    either   because 

they    are    adjacent,    or   because    they      ^    SUBSTANTIAL    proportion    of    the 
are' to  some  degree  homogeneous.  telephones  m  service  in  most  foreign 

countries  is  absorbed  by  their  respec- 
NORTH  AMERICA  tivc   principal   cities,   whereas   in   the 

United  States  a  relatively  small  pro- 
North    America    contains     16    per      portion   of  our   total   telephones   are 
cent  of  the  world's  land  area,  seven     located    in    our   largest   metropolitan 
percent  of  the  world's  population,  61      ^reas.      The   following  list   of  coun- 


sity  as  exists  in  Europe,  our  entire 
population  would  be  served  by  less 
than  5.4  million  telephones,  or  about 
as  many  as  there  are  in  the  three 
cities  of  New  York,  Chicago,  and 
Los  Angeles  combined. 

Contrary  to  the  situation  obtain- 
ing in  the  majority  of  foreign  coun- 
tries, good  telephone  service  is  avail- 
able in  rural  areas  of  the  United 
States.  The  Bell  System  has  been 
extending  and  improving  service  in 
this  field,  installing  rural  telephones 
at  the  rate  of  1,000  each  work  day. 


percent  of  the  world's  telephones. 
The  regions  here  considered  under 
the  heading  of  "North  America"  in- 
clude all  of  the  continental  area  north 
of  Mexico,  plus  the  islands  of  St. 
Pierre  and  Miquelon,  and  Greenland. 
More  than  99  percent  of  North 
America's  total  of  nearly  46  million 
telephones  are  operated  under  pri- 
\  ate  ownership.  About  94  percent 
of  North  America's  total  telephones 
are  in  the  United  States. 

The   Bell   System,   comprising  the 


tries,  the  principal  city  In  each,  and 
the  percentage  of  the  nations'  total 
telephones  serving  such  cities  Is  illus- 
trative: Argentina,  Buenos  Aires,  63; 
Brazil,  Rio  de  Janeiro,  39;  France, 
Paris,  26;  Ireland,  Dublin,  57;  Italy, 
Rome,  19;  Portugal,  Lisbon,  42; 
United  Kingdom,  Greater  London, 
30;  United  States,  New  York,  7, 
Chicago,  4. 

Canada,  with  2.9  million  tele- 
phones, has  the  third-largest  tele- 
phone system  in  the  world.    The  tele- 
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TELEPHONES    PER   100    POPULATION 
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phone  density,  20.8  per  100  of  the 
population,  is  exceeded  only  by  that 
of  the  United  States  (28.1 )  and  Swe- 
den (23.0).  Canada  has  nearly 
3,000  telephone  systems,  many  of 
them  small  cooperatives  which  op- 
erate rural  lines  in  Saskatchewan,  Al- 
berta, Nova  Scotia,  and  Ontario. 
More  than  two-thirds  of  the  total 
telephones  serving  the  Dominion  are 
in  the  Provinces  of  Quebec  and  On- 
tario; more  than  one-fourth  of  Can- 
ada's total  are  in  the  two  cities  of 
Montreal  and  Toronto. 

In  Alaska,  fifteen  privately-owned 
companies  operate  17,841  telephones. 
Toll  service  within  the  Territory  and 
international  radiotelephone  service 
are  provided  by  the  Alaska  Com- 
munication System,  which  is  a  part 
of  the  United  States  Signal  Corps. 
The  Alaska  Communication  System 
also  operates  78  telephones  on  a  com- 
mercial basis. 


The  French  Territory  of  St.  Pierre 
and  Miquelon,  a  group  of  islands 
near  Newfoundland,  has  a  govern- 
ment-owned system  comprising  137 
telephones. 

Greenland,  which  is  Denmark's 
only  colonial  possession,  is  more  than 
one-fourth  as  large  as  the  United 
States,  but  four-fifths  of  its  area  is 
covered  by  ice  cap.  Greenland  has 
no  commercially  operated  telephones, 
the  existing  system  being  available 
only  to  military  personnel. 

MIDDLE  AMERICA 

Half  of  Middle  America's  tele- 
phones are  in  Mexico,  and  half  of 
Mexico's  telephones  are  in  its  capi- 
tal, Mexico  City.  Virtually  all  of  the 
telephones  in  Mexico  are  operated 
under  private  ownership. 

Cuba,  with  122,668  telephones, 
has  the  second  largest  system  In 
Middle    America.      Seventy    percent 
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of  its  telephones  are  in  the  city  of  Only  15  percent  of  that  continent's 
Havana.  telephones  are  operated  under  pri- 
Bermuda,  with  17  telephones  per  vate  ownership.  As  Europe's  popu- 
100  inhabitants,  leads  all  other  coun-  lation  is  about  one-fourth  of  the 
tries  within  this  grouping  in  regard  world  aggregate,  the  telephone  den- 
to  telephone  density,  followed  by  the  sity  is  relatively  low.  Europe,  on 
Canal  Zone  with  7.6  telephones  per  January  i,   195  i,  with  an  average  of 


100  people. 


SOUTH   AMERICA 


About  four  percent  of  the  Western 
Hemisphere's  telephones  are  in  South 
America.  Argentina,  with  798,391 
telephones,  has  more  than  any  other 
country  on  that  continent.  Nine- 
tenths  of  Argentina's  telephones  are 
operated  by  the  government,  the  bal- 
ance by  two  private  companies. 

Brazil  ranks  second  in  respect  to 
number  of  telephones  in  service  in 
South  America,  with  549,700.  With 
the  exception  of  a  small  departmen- 
tal system  operated  bv  the  govern- 
ment, Brazil's  telephones  are  pri- 
vately owned. 

In  considering  telephones  in  pro- 
portion to  population  in  regions 
grouped  under  the  heading  of  "South 
America,"  the  highest  development 
obtains  within  the  little  Crown  Col- 
ony of  the  Falkland  Islands,  where 
305  telephones  serve  the  2,300  in- 
habitants. On  the  continent,  Argen- 
tina ranks  first,  with  4.6  telephones 
per  100  persons,  followed  by  Uru- 
guay, with  3.8. 


3.5  telephones  per  100  persons,  had 
attained  about  the  same  telephone 
development  as  that  reached  by  the 
United  States  in  the  year  1904. 

The  largest  European  system  is 
that  of  the  United  Kingdom,  with 
5,433,614  telephones,  operated  en- 
tirely under  government  ownership. 
This  system,  considered  on  a  world 
basis,  ranks  second  to  that  of  the 
United  States  in  size. 

Germany  has  the  second-largest 
telephone  system  (2,725,213)  in 
Europe.  While  accurate  data  in 
respect  to  Eastern  Germany  and 
Berlin  are  not  available,  an  official 
estimate  indicates  that  some  88  per- 
cent of  Germany's  total  telephones 
serve  the  Western  Zone. 

The  telephone  system  of  France 
(2,405,802)  ranks  third  in  size  in 
Europe,  fifth  in  the  world.  Consid- 
ering telephones  in  proportion  to 
population,  France's  development  of 
5.7  telephones  per  100  persons  is 
relatively  low. 

Sweden  has  maintained  its  usual 
high    degree    of    telephone    develop- 


About  half  of  South  America's  tel-     "^^nt   with    23.9   telephones  per    100 


ephones  are  operated  under  private 
ownership. 


EUROPE 


Europe  ranks  second  to  North 
America  in  respect  to  number  of 
telephones.       Of     the     world's     24,- 


population,  thereby  ranking  second 
only  to  the  United  States  in  this  re- 
spect. The  government  operates 
Sweden's  telephones  except  for  some 
2,000  which  serve  half  a  dozen  small 
communities. 

Switzerland    ranks    second    among 


358,300     government-operated     tele-      European   countries   as   regards   tele- 
phones, three-fourths  are  in  Europe,      phone  development,   Denmark  third. 
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AFRICA 


has  50  percent  of  its  telephones.     All 

The  population  of  Africa  is  rela-  of  the  Union's  telephones  are  oper- 

tively  small  in  proportion  to  its  area,  ated  by  the  national  government  ex- 

for   this   continent   has,    as   have   the  ^ept  those  serving  the  business  cen- 

Americas,    large    desert   areas   which  ^er    of    the    city    of    Durban    where 

have   remained   uninhabited.      Africa  ^^ey  are  operated  by  a  municipal  cor- 

has   22   percent  of  the  world's  land  Po^ation. 

•   u*.  *-  r.(  ;^o  ^^^r.1^    T  r,  ligypt  has  the  second-largest  tele- 

area,  eight  percent  or  its  people,   1.2  s^k  -      ^  r  •  •  r 

^     r  V     ^  1      u  T^i  1  phone  system  in  Africa,  with  an  esti- 

percent  or  its  telephones.      Ihe  only  ^         ,    -^  ,     ,  , 

•     ^  ,  J  ^  1     u  •       11      r  mated  1 1  c, coo  telephones,  more  than 

privately-owned  telephones  in  all  of  .        1      r    ,         i    •       •     /-   • 

,  .  -^  .•        ^  .L  •  one-rourth  or  them  beins  in  Lairo. 

this  vast  continent  are  those  serving 


two  towns  in  Spanish  Morocco,  the 
Tangier  Zone  of  Morocco,  and  the 
Spanish  colony  of  Guinea,  a  total  of 
15,016,  leaving  more  than  98  percent 
of  the  continent's  total  under  govern- 
ment ownership.  Eighty-five  percent 
of  Africa's  telephones  are  in  compar- 
atively small  areas  along  the  north 
coast  and  in  the  southernmost  terri- 
tory, the  Union  of  South  Africa. 

The  Union  of  South  Africa,  with 
six    percent    of    Africa's    population, 


Algeria's  system,  operated  by  the 
government,  ranks  third  in  size  on 
this  continent.  About  one-third  of 
the  telephones  serving  the  Algerian 
territory  are  in  the  city  of  Algiers. 


ASIA 


The  population  density  in  Asia  is 
extremely  high,  being  more  than  two 
and  one-half  times  as  great  as  that 
of  the  world  as  a  whole.  Although 
more  than  half  of  the  world's  peo- 
ple live  in  Asia,   they  are  served  by 
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less  than  one  twenty-fifth  of  the 
world's  telephones. 

More  than  two-thirds  of  Asia's 
telephones  are  in  Japan  (  1,802,558) . 
Japan's  telephone  density  of  2.14 
per  100  persons  is  the  highest  In 
Asia,  closely  followed  by  that  of 
Israel  (2.1 1).  The  telephone  sys- 
tems in  both  countries  are  govern- 
ment operated. 

Although  China  ranks  second  in 
respect  to  number  of  telephones  in 
service  in  Asia,  with  an  estimated  to- 
tal of  225,000,  it  has  more  than  one- 
third  of  the  population  of  the  conti- 
nent, or  about  one-fifth  that  of  the 
total  world,  resulting  in  an  extremely 
low  telephone  development.  There 
is  only  one  telephone  available,  on 
the  average,  for  every  1,820  persons 
in  China.  India's  telephone  system 
is  third-largest  In  Asia,  but  here,  too, 
the  telephone  density  Is  low.  India, 
on  the  average,  has  but  one  telephone 
for  every  2,150  persons. 

OCEANIA 

Australia  and  New  Zealand  to- 
gether account  for  a  major  portion  of 
both  population  and  telephones  In 
Oceania. 

Seven-tenths  of  Oceania's  tele- 
phones are  in  Australia.  Telephone 
distribution  in  Australia's  six  largest 
cities  Is  relatively  even,  ranging  from 
13.7  per  100  persons  in  Perth  to  18.7 
in  Melbourne. 

New  Zealand's  telephone  system 
ranks  second  In  size  and  in  density 
among  those  serving  countries  in 
Oceania.  In  New  Zealand,  the  tele- 
phone development  of  the  country  as 
a  whole  Is  about  equal  to  that  of  the 
average  of  the  four  largest  cities. 


Hawaii,  with  21.9  telephones  per 
100  of  the  population,  ranks  first  In 
Oceania  In  telephone  density.  A  pri- 
vately owned  company  operates  all 
of  the  telephones  in  service  within 
the  Territory. 

Co?iversations 

Telephone  conversation  data  are 
not  available  for  all  countries.  The 
United  States  showed  371  telephone 
conversations  per  capita  for  the  vear 
1950,  compared  with  362  for  Can- 
ada. As  regards  other  countries 
served  by  the  world's  largest  tele- 
phone systems,  the  United  Kingdom 
reported  67  conversations  per  capita, 
Western  Germany  43,  France  37, 
Japan  67,  and  Sweden,  with  the 
world's  seventh-largest  telephone  sys- 
tem, reported  the  relatively  high  call- 
ing rate  of  313  conversations  per 
capita. 

Urban  Telephone  Development 

New  York  was  served  by  the 
world's  most  extensive  urban  tele- 
phone system,  and,  speaking  tele- 
phone-wise. Greater  London  was  the 
best  equipped  among  foreign  cities. 
Washington,  D.  C,  attained  a  higher 
degree  of  telephone  saturation  than 
any  other  large  city  in  the  world, 
with  60.6  telephones  per  100  per- 
sons. The  only  large  foreign  city 
to  approach  Washington  in  this  re- 
spect was  Stockholm  (47.9).  Tele- 
phone density  in  most  of  the  large 
cities  of  foreign  countries  is  appre- 
ciably lower  than  that  obtaining  In 
the  great  metropolitan  areas  of  the 
United  States,  in  spite  of  the  fact 
that  a  large  proportion  of  the  tele- 
phones In  foreign  countries  are  con- 
centrated  In   their  capital   cities. 


Running  Into  People 

By  Tom  SeddoJi 

In  the  Bell  System  he  would  be  known  as  an  installer.  His  tale  is 
quoted  from  the  Post  Office  Magazine,  publication  of  the  British 
Post  Office,  which   operates  the  telephone  service  in   Great  Britain. 

Editor. 


Some  jobs  are  exciting.  I  was  a  tele- 
phone fitter  for  ten  years  and  found 
it  the  most  exciting  job  in  the  Post 
Office.  I  never  knew  whom  I  was 
going  to  run  into  next.  Nearly  every 
morning  I  was  allotted  a  new  job, 
and  I  met  many  people — some  of 
them  famous. 

Dame  Ellen  Terry,  the  famous 
actress,  playing  in  Liverpool,  found 
me  under  her  bed  at  her  hotel  one 
afternoon. 

"And  what  are  you  doing  in  my 
bedroom,  young  man?"  she  said  ro- 
guishly. "Nothing  wrong,  I  hope, 
madam,"  I  replied,  and  we  both 
smiled. 

I  ran  into  Sir  Thomas  Beecham  in 
the  corridor  of  the  same  hotel.  "Pen, 
ink  and  paper,"  he  demanded  from 
the  chambermaid,  flashing  a  glance 
at  me. 

I  could  guess  what  he  was  going 
to  do ;  alter  a  score  or  write  a  snappy 
letter  about  the  British  public's  lack 
of  appreciation  of  good  music.  I 
admire  Sir  Thomas  as  a  fighter. 

I  missed  a  budding  M.P.  by  three 
inches  at  the  Wallasey  Town  Hall. 
He  was  handing  in  his  nomination 
papers  and  1  was  carrying  a  ladder. 
He  ducked  and  retained  his  head,  but 
I  think  he  lost  his  seat  later. 

Over  in  the  Isle  of  Man  I  was 
working  on  the  landing  of  a  private 
house  in  Douglas,  when  a  bedroom 
door  opened  and  out  tottered  an  old 
man  in  pyjamas.  He  was  so  frail 
that  I  jumped  to  assist  him. 

"Who  are  you,  young  man?"  he 
asked.  I  explained  I  was  a  Post 
Office  fitter. 


"Could  you  help  me  on  with  my 
dressing  gown,"  asked  the  old  man. 
And  thus  I  had  the  honour  of  assist- 
ing Sir  Arthur  Conan  Doyle,  the 
famous  novelist,  who  put  the  Isle  of 
Man  on  the  map.  He  died  a  few 
weeks  later.   .   .   . 

The  telephone  fitter,  in  addition  to 
running  into  people,  runs  into  many 
interesting  events.  I  remember  help- 
ing to  wire  the  Argyle  Theatre,  Birk- 
enhead, for  its  first  B.B.C.  broad- 
cast ;  wiring  the  House  of  Keys  in 
the  Isle  of  Man  for  the  official  open- 
ing of  the  submarine  cable  from  Eng- 
land to  the  Isle  of  Man  ;  and  helping 
with  a  few  T.T.  Race  *  telephone 
hook-ups.  The  Isle  of  Man  tele- 
phone staff  run  the  telecommunica- 
tion system  linking  up  all  the  main 
points  around  the  Course  to  the 
grand-stand  and,  on  race  days,  man- 
ning the  posts.  .  .  . 

One  hot  summer  day  I  trudged 
out  to  a  large  house  in  the  wilds.  I 
rang  the  front  door  bell.  The  maid 
allowed  me  in,  but  we  were  stopped 
in  the  hall  by  the  mistress. 

"Well,  well,"  she  said,  shaking 
my  hand,  "fancy  meeting  you  here! 
Mary,  this  gentleman  will  have  after- 
noon tea  with  me  in  the  drawing 
room." 

An  old  friend  ?  Why,  certainly, 
she  was.  One  of  my  subscribers  from 
Wallasey,  whose  house  I  had  visited 
on  maintenance  duties  years  before. 
She  informed  me  that  she  had  mar- 
ried a  Canadian  lumber-jack  million- 
aire.    I  drank  her  health  in  tea. 


*  Tourist  Trophy  motorcycle   race. 
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Who's  Who  &  What's  What 

in  This  Issue 


The  first  contribution  that  Harold  S. 
Osborne  made  to  this  publication  was 
"Standardization  in  the  Bell  System,"  and 
it  appeared  in  the  old  Bell  Telephone 
Quarterly  in  the  issues  for  January  and 
April  I  gag.  The  article  which  begins  two 
pages  over,  twenty-three  years  later,  is  the 
last  of  many.  For  Harold  Osborne,  Chief 
Engineer  of  the  American  Telephone  and 
Telegraph  Company  since  ig43,  retires  on 
August  31,  after  42  years  of  Bell  System 
service.  Joining  the  A.  T.  &  T.  Co.  in 
igio,  in  the  then  Transmission  and  Pro- 
tection Department,  he  was  assistant  to  the 
transmission  and  protection  engineer  from 
igi4  to  ig20  and  then  transmission  engi- 
neer until  igjg.  He  was  operating  results 
engineer  ig3g-ig40,  plant  engineer  ig40- 
ig42,  and  in  the  latter  year  he  became 
assistant  chief  engineer. 

Mr.  Osborne's  "extra-curricular"  activi- 
ties are  too  extensive  even  to  list  here. 
Mention  should  be  made,  nonetheless,  of 
his  services  to  the  Federal  Government  in 


various  advisory  capacities ;  of  his  long  asso- 
ciation with  the  American  Institute  of  Elec- 
trical Engineers,  of  which  he  was  president 
in  ig42-ig43  ;  and  of  his  part  in  the  Ameri- 
can Standards  Association.  He  has  been 
president  since  ig4g  of  the  U.  S.  National 
Committee  of  the  International  Electro- 
technical  Commission,  and  sails  abroad  soon 
to  be  installed  as  president  of  the  parent 
International  Commission — the  third  Amer- 
ican to  occupy  the  office.  A  testimonial 
which  certain  of  his  associates  presented  to 
Mr.  Osborne  last  February  is  reproduced 
on  the  opposite  page. 

After  several  years  of  editorial  and  pub- 
lishing activity,  Judson  S.  Bradley  joined 
the  Information  Department  of  the  South- 
ern New  FIngland  Telephone  Company  in 
ig25  as  copy  manager,  and  was  later  made 
advertising  manager.  In  ig28  he  trans- 
ferred to  the  A.  T.  &  T.  Co.  in  New  York. 
A  member  t)f  the  Public  Relations  Depart- 
ment there  since  ig30,  he  has  been  closely 


Harold  S.   Osborne 


Judson  S.  Bradley 


A.  B.   Covey 


Richmond  B.    Uilliams 

associated  with  this  publica- 
tion for  20  years,  and  has 
been  its  editor  since  1943. 

SiXCE    THE    LATTER    PART    of 

1951,  A.  B.  Covey  has  been 
coordinating  the  activities  of 
the  special  group  of  Asso- 
ciated Company  Plant  and 
Engineering  men  about  whom 
\tt  writes  in  "The  Bell  Sys- 
tem's Best  Sellers,"  which 
begins  on  page  87.  He 
joined  the  Southwestern  Bell 
Telephone  Company  in  1923, 
and  during  the  next  four 
years  held  assignments  in  the 
General  Engineering  Depart- 
ment. In  1927  he  became 
transmission  and  protection 
engineer  of  the  Western 
^Missouri  and  Kansas  Area. 
Three  years  later  he  was 
made  acting  outside  plant 
engineer.  In  1930  he  trans- 
ferred to  the  Plant  Engi- 
neering Division  of  the  A.  T. 
&T.  Co.'s  O.  and  E.  Depart- 
ment, where  he  held  various 
assignments  in  the  transmis- 
sion section.  He  has  been 
associated  with  the  defense 
activities  section  since   1951. 


A  PICTURE  OF  and  note  about  President  Cleo  F.  Craig 

will  be  found  on  page  77. 

With  the  Long  Lines  Department  since  1926,  Rich- 
mond B.  Williams  has  held  various  responsibilities  since 
that  time — including  that  of  editor  of  Long  Lines  Maga- 
zine. During  World  War  II  he  was  a  member  of  the 
House  Magazine  Advisory  Committee  of  the  War  Finance 
Staff  of  the  U.  S.  Treasury  Department,  and  in  1943  was 
chairman  of  the  War-Time  Conference  of  the  National 
Council  of  Industrial  Editors  Association  held  in  New 
'V  ork.  Mr.  Williams'  previous  contribution — "TR  Re- 
ceives His  Summons  to  the  Presidency" — which  appeared 
in  this  Magazine  for  Autumn  195 1,  aroused  a  good  bit 
of  interest  among  historians  and  others  interested  in  that 
era,  and  copies  have  been  placed  in  the  archives  of  the 
Theodore  Roosevelt  Memorial  Association,  the  New- York 
Historical  Society,  and  those  of  the  State  Historian  of  the 
State  Educational  Department  in  Albany,  N.  Y. 


fi^'S. 


XT^OR  MORI  THA.N  FOUR  DECADF.S  yoU  haVC 
r«n  an  auiivf  p^rtinfMnf  ui  t!ii"  grLnsth  ami  idt'veli>pnient  of 
the  Br!!  Svstrn;.  A;.  Qiitl  Fn^^mrrr  ot  ihr  A.  T.  8i  T.  Company 
sincf  19-IJ,  you  Kave  worlcrd  unremitOiigiv  for  the  impfovomfiit 
of  die  art  oi  (efef.4u}ny  antl  the  aJvanccnwiit  of  your  profeision- 

TKfou^  v.'our  efforts  ttw  transnu-ision  of  sound  and  aght 
over  u'lstajxTS  has  been  improvctl  in  £f«!rt>',  i*idenc»i  in  scope. 
Yolu  wotk  for  tiic  vV\i.Iaf^m^n!  and  uoopcrjbvr  acccpraiice  of 
reabstu: Standards,  bcrt  a^.vf  ol't'>jJ,  lus  h<~cii  vxjritanding. 

In  World  ^'ar  II  ar.d  since,  you  have  roidercd  important 
service  to  your  countr)  m  the  vital  field  of  a)mniunicaoons- 

Yoiir  ptibhjJ'^d  untiri;! 
iiid  your  lEiU'icsi  in  ci\  ic  atlJ 


iJcr^rvJ  scimttfit:  knowledge 
xialK  jticjfv  p!anrung,has 


cnnchcd  eKc  u^xnmuiuty. 


In  appreaarion  of  ymir  Jt-voicd  wmLc  and  a*  an  CJt{.Tes- 
Mtm  of  our  fnciiLlship  ,1?-...!  higii  cstfrtMii,  we,  your  a^Sixnarc^,  liavc 
cau-vd  liii.s  tf3tun(>r.ra!  lo  b'*;  tecLirded  m  tiie  proceedings  of  this 

7"^  Mtmhtrs  of  ihf  19^2  Bfll  System 
Operating  Vke  Pinuients'  Confcrenef 


This   testimonial  was   accompanied   by    the   signatures   of 
forty-seven    of  Mr.   Osborne's   associates 


^0 


Many  Factors^  Including  the  Form  of  Organi'zation  of  the 

Bell  System^  Combine  to  Stimulate  the  Continued  Growth 

And  Development  of  Telephone  Service  in   This  Country 


Communication  Sets  Its 
Sights  Ahead 


Harold  S.  Osborne 


In  the  three-fourths  of  a  century 
since  the  invention  of  the  telephone, 
electrical  communication  has  had  a 
truly  astonishing  growth  and  devel- 
opment. In  this  country  alone,  there 
are  not  far  short  of  50  million  tele- 
phones in  service.  The  number  of 
telephone  conversations  carried  out 
among  them  each  day  is  reaching 
toward  the  200-million-mark.  The 
telephone  has  become  an  essential 
tool  of  all  business  and  industry. 
Seventy  percent  of  all  the  homes  in 
the  country  are  equipped  with  it. 
As  more  people  have  telephone  serv- 
ice, more  people  need  it  and  use  it. 
It  continues  to  become  more  and 
more  an  integral  part  of  all  aspects 
of  the  national  life. 

Is  it  not  possible,  then,  that  elec- 
trical communication  has  become  a 
mature  art,  in  which  we  may  expect 
future  growth  and  modification  but 
no  extraordinary  and  transforming 
developments? 


A  prediction  of  this  sort  on  a 
broader  base  was  made  in  the  re- 
port on  "Industrial  Depressions" 
published  by  the  Commissioner  of 
Labor  in  1886,  which  presented  the 
results  of  a  careful  economic  study 
by  representatives  of  the  Federal 
Government.  After  pointing  out 
that  the  necessary  railroads  had  been 
built  and  that  the  economic  tools  in 
America  and  in  Western  Europe  had 
been  brought  fully  up  to  date,  he 
concludes,  "It  is  true  that  the  discov- 
ery of  new  processes  of  manufacture 
will  undoubtedly  continue  .  .  .  but 
this  will  not  leave  room  for  a  marked 
extension  such  as  has  been  witnessed 
during  the  past  fifty  years  or  afford 
a  remunerative  employment  for  the 
vast  amount  of  capital  which  has 
been  created  during  that  period.  .  .  . 
There  may  be  room  for  further  in- 
tensive, but  not  extensive,  develop- 
ment of  industry  in  the  present  era 
of  civilization." 
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SIX  STAGES  IN  THE  DEVELOPMENT  OF 
CABLE  LOADING  COILS 


0 


WIRE   CORE 

2-RING  IRON  DUST 

POWDERED 

O.D.  4  1/2  IN. 

CORE 

PERMALLOY 

CODE  508 

0.0.  3  1/2  IN. 

CORE 

1904 

CODE   602 

O.D.  2  1/8  IN. 

7-RING   IRON  DUST 
CORE 

1925 

CODE  612 
1927 

O.D.  4  1/2  IN- 

CODE  574 

1916 

POWDERED 

POWDERED 

MOLYBDENUM 

MOLYBDENUM 

PERMALLOY 

PERMALLOY 

CORE 

CORE 

O.D.  |S/8iN. 

O.D.  l|/4iN. 

CODE  622 

CODE  632 

1937 

1941 

This  array  of  loading  coils  tells  its  own  story 


Today  we  are  less  likely  to  make 
such  a  serious  mistake.  The  whirl- 
wind rate  of  development  of  new 
scientific  knowledge  and  its  applica- 
tion has  given  us  the  habit  of  expect- 
ing new  marvels  in  rapid  succession. 

One  of  the  reasons  for  the  con- 
tinuing growth  and  development  of 
the  telephone  system  is  that  tele- 
phone service  continues  to  become  a 
better  bargain.*  It  is  cheaper  in 
terms  of  hours  of  work.  For  exam- 
ple, the  skilled  workman  who  in 
1940  had  to  work  four  hours  to  earn 
enough  to  pay  his  monthly  telephone 
bill  can  pay  it  today  with  earnings 
of  about  two  hours'  work.  As  a  re- 
sult, more  and  more  people  feel  that 
they  cannot  afford  to  be  without  tele- 
phone service  in  the  home,  and  the 
extent  of  its  use  in  business  and  in- 
dustry is  continually  expanded.  The 
indications  are  that  this  is  a  long- 
term  trend,  and  will  continue  to  stim- 
ulate the  future  development  of  the 
telephone  system. 

*  See    "The   Telephone    Looks   to   the    Future," 
Magazine,  Spring   1952, 


In  addition  to  the  economic  trends, 
there  are  other  technical  and  general 
trends  of  our  national  life  which 
work  toward  the  continued  develop- 
ment of  electrical  communications, 
both  in  amount  and  in  variety.  In 
the  long  range,  these  general  trends 
will  have  a  great  effect  on  the  con- 
tinued development  of  the  telephone 
system. 

a.  The  art  of  electrical  commu- 
nication continues  to  he  de- 
veloped rapidly. 

b.  Increased  amounts  and  new 
kinds  of  communication  serv- 
ice continue  to  be  needed  to 
meet  the  requirements  of  our 
rapidly  developing  social  and 
industrial  structure. 

Development  of  the  Art  of 
Electrical  Cotnmunication 

The  increase  in  the  possibilities  of 
electrical  communication,  due  to  the 
increase  in  technical  knowledge  and 
the    development    of    new    things,    is 
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rapid     and     extends     through     many  This  is  one  illustration  of  a  trend 

helds.  toward   smaller   and   smaller  volume 

The  development  of  the  art  comes  in  the  development  of  modern  com- 

about    in    part    through    the    use    of  munication     equipment.       This     also 

new  materials,   which   are   appearing  helps   to   hold   down   costs,   both   be- 

with     increasing     frequency     in     this  cause   smaller   quantities   of  material 

chemical  age.     For  an  example,  con-  are     required    and    because     of    the 

sider   the  wonderful  plastic  polyctli-  smaller  space   required  to  house  the 

ylenc.     While  polyethylene  has  many  millions  of  pieces  of  apparatus  nec- 

uses  in  the  telephone  system,  a  strik-  essary   in    a    modern    automatic   tele- 

ing  illustration  is  its  employment  as  phone  exchange  or  toll  office, 

a  substitute  for  lead  in  the  sheathing  The  new  materials   help   to   make 

of  telephone   cables.      This   develop-  practicable     new     types     of     devices 

ment  alone  made  possible,  right  after  which  heretofore  were  Impracticable, 

the    war,    the    rapid    building    up    of  For  example,  the  transistor,  a  great 

manufacture  of  telephone  cables  to  a  invention     resulting     from    extensive 

level  meeting  the  requirements  of  the  scientific  research,  makes  use  of  the 

Bell  Telephone  Companies :  to  a  vol-  metal  germanium,  which  Is  not  new 

ume  of    12   million  miles  of  wire   in  to  science  but  Is  relatively  new  to  In- 


cable  in  one  year.  With  experience 
In  Its  design,  manufacture,  and  use, 
it  is  proving  to  have  other  advan- 
tages In  many  cases  because  of  light 
weight  and  freedom  from  corrosion. 
■'  A  quite  different  type  of  material 
fundamental  to  modern  telephone 
systems  Is  those  ferrous 
allovs  used  to  carry  the 
magnetic  field  in  myr- 
iad types  of  equipment. 
Iron  was  formerly  used 
for  this  purpose.  The 
Bell  Telephone  Labo- 
ratories over  the  years 
have  developed  new  al- 
loys of  iron,  nickel, 
and.  In  smaller  quanti- 
ties, molybdenum  and 
other  metals,  which 
have  extraordinarily 
Improved  magnetic 
properties.  The  bulk  of 
certain  types  of  loading 
coil,  for  example,  has 
been  reduced  by  20  to 
I   for  the  same  use. 


dustry.  In  Its  present  form.  It  con- 
sists of  a  tiny  piece  of  this  metal 
which  has  first  been  purified  to  an 
extremely  high  degree  and  then  sub- 
jected to  the  introduction  of  care- 
fully controlled  impurities  of  differ- 
ent   types    and    amounts.      The    tiny 


The  tiny  plastic  bead  of  the  transistor  contrasts  with  the 
famed  ''peanut''  {6AK^)  vacuum  tube 
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piece  enclosed  in  the  plastic  bead 
shown  in  the  photograph  has  three 
sections,  containing  different  types  of 
impurity,  and  a  wire  connected  to 
each  of  the  three  sections.  This  re- 
markable midget,  connected  with  suit- 
able circuits  and  modest  sources  of 
power,  will  amplify,  modulate,  or 
generate  with  extraordinary  efficiency 
and  economy  the  electrical  currents 
required  for  communication.  It  seems 
destined  to  revolutionize  a  good  deal 
of  the  construction  and  design  of 
electronic  devices. 

New  Systems  of  Communication 

The  processes  of  invention  and 
development  weld  many  of  the  new 
devices,  along  with  many  pieces  of 
apparatus  and  devices  previously 
available,  into  new  methods  and 
systems  for  giving  communication 
service.  The  influence  of  these  new 
communication  systems  on  the  de- 
velopment of  telephone  service  is 
marked. 

One  of  the  striking  modern  devel- 
opments is  the  great  extension  of 
multiplex  systems  of  transmission. 
The  most  recent  of  these  "carrier" 
systems  provides  for  transmission  of 
1, 800  telephone  conversations  over 
one   pair   of   conductors    (in   one   di- 


of  radiant  energy  using  frequencies 
of  four  billion  cycles  and  employing 
antenna  horns  and  lenses  ten  feet 
square  are  sharply  focused  from 
tower  to  tower  25  or  30  miles  apart. 
At  the  present  time  each  radio  chan- 
nel has  a  capacity  comparable  with 
that  of  the  L-1  coaxial  cable  system: 
600  telephone  circuits.  This  is  sure 
to  be  increased  with  the  further  de- 
velopment of  this  remarkable  new 
transmission  system.  Already  650,- 
000  miles  of  telephone  circuit  are 
provided  by  this  system,  and  its  use 
is  expanding  rapidly. 

Techniques  are  being  developed 
for  the  use  of  still  higher  frequencies  ■ 
for  electrical  communication.  Ex- 
perience today  indicates,  however, 
that  when  the  frequency  is  pushed 
very  much  above  ten  billion  cycles,  , 
the  interference  with  transmission  by 
rain  and  other  atmospheric  condi- 
tions increases  rapidly.  We  quickly 
approach  the  limitations  of  the 
transmission  of  light  itself.  For 
still  higher  frequencies,  therefore,  it 
seems  probable  that  it  will  be  nec- 
essary to  provide  our  own  atmos- 
phere. This  can  be  done  with  what 
are  called  wave  guides:  i.e.,  hollow 
tubes  like  a  coaxial  unit  with  the 
central  conductor  omitted.  Wave 
rection)   by  use  of  different  frequen-     guides   are   already  widely  used   for 


cies  stacked  closely  together  on  the 
same  conductors.  This  system  is  ap- 
plied to  the  coaxial  cable,  and  gives 
the  ordinary  coaxial  cable  having 
eight  coaxial  units  a  capacity  for 
5,400  telephone  circuits — even  after 
allowing  for  the  assignment  of  one 
pair  of  coaxial  units  as  reserve. 

A  second  type  of  facility  transmit- 
ting a  broad  band  of  frequencies  and 
having  a  great  capacity  for  multiplex 
operation  is  the  radio  relay.     Beams 


short  distances  in  the  apparatus  of 
radio  relay  systems  and  of  radars 
and  other  applications  of  the  cur- 
rent ultra-high-frequency  technique. 
They  show  promise  of  becoming  the 
superhighways  of  communication  of 
tomorrow — highways  which  will  ac- 
commodate on  each  channel  tele- 
phone circuits  by  the  thousands 
rather  than  by  the  hundreds. 

A  special  case  of  long  distance  tele- 
phone and  telegraph  transmission  is 
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presented  by  overseas  transmission  to  telephone  repeaters,  laid  at  the  bot- 

the    other    continents    of    the    globe,  torn  of  the  sea  and  capable  of  trans- 

The  present  method  of  giving  serv-  mitting   numbers    of    telephone    mes- 

ice,  primarily  by  high-frequency  radio  sages  simultaneously  through  a  pair 

channels,   has   served   excellently   for  of  cables.     The  design  of  telephone 

the  establishment  of  the  service  and  repeaters  which   can  be   spliced   into 


its  development  during  the  past   25 
years.     Now  this  method  is  rapidly 
being  outgrown,  both  in  the  amount 
j  of  service  demanded  and  in  the  qual- 
!  ity  of  service — which  is  increasingly 
important  because  of  the  growing  de- 
ipendence  on  this  form  of  communica- 
ition  by  government,  industry,  and  in- 
dividuals.    For  the  long  look  ahead, 
it  is  safe  to  say  that  new  techniques 
^will  be  developed  which  will  release 


such  a  cable,  which  will  survive  the 
rugged  service  conditions  of  sub- 
marine cables,  and  which  will  op- 
erate for  decades  without  requiring 
any  maintenance,  involves  formidable 
technical  difficulties.  Such  repeaters, 
however,  are  now  in  service  on  a 
cable  between  Key  West,  Fla.,  and 
Havana,  Cuba,  operating  in  water 
6,000  feet  deep.  So  far,  in  their 
first    two    years    of    life,    they    have 


this  service   from  the  limitations   of  given  very  satisfactory  performance. 

the  present  transmission  method,  ^        ,                  /-  o     •     /  • 

i     A  good  deal  of  progress  has  been  J^^'^^^^opment  of  Switching  Systems 

made    in    one    direction:    namely,    in  Along    with    the    development    of 

;the    design    of    a    telephone    cable,  transmission  systems,  there  have  been 

equipped   at   frequent   intervals   with  — and    are    continuing — equally    re- 


TELEVISION  TRANSMISSION  FACILITIES 


"~~   line  facilities  being  equipped,  under 
construction,  or  definitely  planned. 


The  Bell  Systcin  s  current  2^,000  miles  of  television  channels  in  service  are  rapidly 

being  expanded  to  twice  that  mileage 
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jS^//  System  mobile  telephone  service  is  or  will  be  furnished  through  special  equipment  in 

the  cities  indicated 


markable  developments  in  switching 
systems. 

The  use  of  automatic  machinery 
for  the  switching  of  local  calls  has 
long  been  recognized  as  an  economic 
and  service  objective,  and  has  been 
extended  to  8o  percent  of  the  tele- 
phones of  the  Bell  System.  Dial 
systems,  as  they  are  called,  are  com- 
plicated, and  they  constitute  an  in- 
creasingly important  part  of  the 
equipment  used  in  giving  telephone 
service.  Great  strides  forward  have 
been  made  in  recent  years  through 
the  development  of  crossbar  systems. 
Electronic  systems  of  switching  are 
the  subject  of  active  research.  For 
the  long  pull,  it  seems  safe  to  predict 
that  great  changes  and  improvements 
will  come  out  of  the  research  effort 
which  is  being  applied  to  this  impor- 
tant subject. 

Today  the  Bell  System  Companies 


are  proceeding  rapidly  with  the  ex- 
tension of  dial  methods  of  operation' 
of  long  distance  calls — even  on  2} 
country-wide  basis.  Some  time  ago 
a  fundamental  plan  was  developed 
by  which  a  toll  operator  at  any  point' 
will  be  able  to  complete  long  distance 
calls  to  any  other  point  in  this  coun- 
try or  in  Canada  directly  by  auto- 
matic machinery  without  requiring 
the  attention  of  operators  at  other 
points.  The  Bell  System  is  well  on 
the  way  to  putting  this  into  effect. 
At  the  present  time,  more  than  one- 
third  of  all  toll  board  calls  are  han- 
dled in  this  way. 

The  central  core  of  this  system  is 
the  No.  4-type  toll  switching  sys- 
tem, of  which  possibly  85  will  be 
required  for  the  complete  nation- 
wide service  and  of  which  16  are 
now  in  service.  The  first  4-A  sys- 
tems  containing   all   of   the    features 
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required    for    the    nation-wide    plan 
will  be  placed  in  service  in  Scranton, 
Penna.,    and    Newark,    N.    J.,    early 
next  year.     These  switching  systems, 
when  the  plan  is  fully  effective,  will, 
when  a  call  is  placed,  receive  a  7-digit 
or  a  lo-digit  number  representing  any 
telephone  in  the  country  and  proceed 
with  all  of  the  operations  necessary 
j  to  complete  the  call. 
I       The    formulation    of   the   plan    of 
which  this  forms  a  part  has  required 
:  years    of    coordinated    planning    and 
:  study    by    the    telephone    companies 
I  throughout    the    country    to    provide 
I  for  a  national  toll  numbering  system, 
I  toll  switching  and  routing  plans,  and 
j  to  determine  specifically  the  functions 
I  which  the  4-A  systems  must  be  capa- 
ble of  performing  in  order  that  the 
entire  nation-wide   system   can   work 
with  efficiency  and  economy. 

A  remarkable   feature  of  this  de- 

I  velopment  is  a  further  improvement 

j  in  the  speed  of  long  distance  service 

because  of  the  great  speed  with  which 

i  the   machine    can    make    connections, 

\  test  routes  for  available  circuits,  shift 

over  to  alternative   routes,   and  find 

its  way  through  the  great  dial  net- 


operator  is  to  dial  through  to  the  de- 
sired telephone,  an  important  added 
requirement  is  involved.  With  cus- 
tomer dialing,  the  machine  must 
make  automatically  a  record  of  all 
the  details  of  the  call  upon  which 
charges  are  based — a  record  which 
otherwise  is  made  by  the  toll  opera- 
tor. Various  forms  of  equipment  to 
do  this  are  now  in  extensive  use  for 
short-haul  calls.  Equipment  suitable 
for  general  long-haul  customer  dial- 
ing is  being  developed. 

In  the  meantime,  a  trial  arrange- 
ment of  long-haul  customer  dialing 
has  been  established  in  one  local  of- 
fice: Englewood,  N.  J.  Telephone 
users  at  Englewood  can  dial  directly 
all  telephones  in  any  of  eleven  large 
city  areas  scattered  throughout  the 
continent  from  Boston  to  San  Fran- 
cisco. With  this  form  of  operation, 
the  bell  of  the  called  telephone  nor- 
mally rings  15  or  20  seconds  after 
the  dialing  is  completed,  compared 
with  90  seconds'  average  for  the 
service  given  today. 

The  results  of  the  Englewood  trial 
are  very  encouraging.  The  custom- 
ers are  dialing  96  percent  of  all  the 


work  of  the  country  to  the  called  tele-     calls  it  is  possible  to  dial.     Difficulties 


phone  number. 

S  While  proceeding  rapidly  with  ar- 
jrangements  for  nation-wide  dialing 
jby  the  operator,  the  plan  has  con- 
templated from  the  start  that  nation- 
[wide  customer  dialing  would  ulti- 
jmately  be  provided.  With  this  in 
[view,  the  lo-digit  national  number- 
jing  plan  is  based  upon  the  local  tele- 
Iphone  numbers,  with  the  addition  of 
la  minimum  number  of  digits  to  rep- 
jresent  the  geographical  area  to  which 
|the  call  is  directed. 

When  the  customer  instead  of  the 


due  to  wrong  numbers  and  other 
troubles  are  few.  The  new  method 
is  received  with  favor  by  the  cus- 
tomers. It  seems  clear  that  this 
whole  plan  represents  an  impressive 
forward  movement  in  the  develop- 
ment of  telephone  service  which  will 
trend  toward  a  continuing  increase  in 
the  use  of  long  distance  service  in  the 
future. 

Development  of  the  Kinds  and 
Quantity  of  Com?nuni cation  Needed 

The  third  reason  for  the  contin- 
ued   development    of    the    telephone 
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^''Wireless   Telephone'' :  an  experimental  set  containing 
a  very-short-7'ange  radio,  to  eliminate  the  customary  tele- 
phone cord 


system  mentioned  at  the  beginning  of 
this  paper  was  the  development  of 
the  needs  of  the  American  public, 

A  striking  illustration  of  this  is 
the  current  rapid  development  of 
television  transmission.  On  Septem- 
ber 4,  195 1,  the  image  and  words 
of    President    Truman    opening    the 


ing  television  programs 
to  groups  of  broadcast 
stations.  That  is  be- 
cause television  trans- 
mission requires  a  very 
broad  band  transmis- 
sion channel,  compara- 
ble with  that  required 
for  600  one-way  tele- 
phone channels. 

The  Bell  System  tele- 
vision transmission  net- 
work now  aggregates 
25,000  miles  of  chan- 
nel in  service,  and  is 
rapidly  being  expanded 
to  twice  that  mileage. 
Television  is  growing 
so  fast  that  its  future 
seems  very  promising. 
For  some  time,  the 
number  of  television 
broadcasting  stations 
m  service  was  rrozen . 
at  about  100  by  the 
Federal  Communica- 
tions Commission.  Recently  the  re- 
striction has  been  lifted,  and  in  the  ■ 
months  ahead  the  Commission  will 
probably  grant  many  of  the  appli- 
cations for  additional  stations  now 
before  it,  more  than  500  in  num- 
ber. More  frequencies  have  been 
made  available  for  television  broad- 


international  conference  on  the  Jap-     casting,  so  that,  in  some  cases,  there 


anese  Treaty  in  San  Francisco  were 
brought  across  the  country  to  be 
broadcast  from  the  television  stations 
throughout  the  East.  This  marked 
the  inaugural  of  transcontinental  tele- 
vision transmission  facilities  of  the 
Bell  System.  The  broad  band  sys- 
tems, coaxial  cable  and  radio  relay, 
which  arc  described  above,  are  in 
fact  the  only  available  types  of  trans- 
mission facility  capable  of  distribut- 


may  be  as  many  as  10  channels  avail 
able  in  a  single  area. 

There  is  evidence  that  the  field 
of  television  ultimately  will  include 
many  activities  beside  broadcasting. 
The  motion  picture  industry  is  work- 
ing hard  on  its  relation  to  television,  ' 
and  can  be  expected  either  to  use 
television  as  a  part  of  the  theater 
program  on  large  screens  or  to  de- 
velop a  large  output  of  motion  pic- 


1952 


Communication  Sets  Its  Sights  Ahead 


69 


tures  suitable  for  television,  or  both. 
Color  systems  are  being  developed. 
Attention  Is  being  given  to  the  use 
of  television  for  educational  purposes 
and  also  for  a  wide  variety  of  busi- 
ness and  military  purposes.  The 
telephone  companies  are  actively  co- 
operating In  these  movements  and 
propose  to  be  In  a  position  to  provide 
networks  to  distribute  programs  to 
groups  of  theaters,  to  provide  for 
color,  and  take  care  of  any  other 
developments  which  may  be  brought 
forth. 

Mobile  Service 

The  expansion  of  telephone  service 
to  various  kinds  of  mobile  units  is 
another  example  of  the  development 
of  new  needs  for  electrical  communi- 
cation. A  wide  use  Is  already  made 
of  telephone  service  to  motor  ve- 
hicles. Police  cars,  taxis,  trucks, 
buses,  and  business  vehicles  of  many 
kinds,  totaling  perhaps  250,000,  now 
have  service  In  one  form  or  another. 
Many  are  private  telephone  systems 
connecting  the  cars  with  the  head- 
quarters of  the  organization  in- 
Ivolved.     The  telephone  companies  of 


the  country  also  give  a  general  mo- 
bile service,  by  which  communication 
is  established  between  a  car  and  any 
other  commercial  telephone  In  the 
country.  Service  Is  now  offered  In 
500  cities  and  towns  to  about  12,000 
vehicles. 

There  is  a  rapidly  growing  use  of 
radiotelephony  by  other  kinds  of  mo- 
bile units.  Telephony  to  ships,  which 
started  with  ships  on  the  high  seas 
and  along  coastal  waterways.  Is  one 
example.  Already  19,000  harbor 
craft  and  pleasure  craft  are  equipped, 
including  craft  on  rivers  and  lakes  as 
well  as  on  the  oceans.  General  tele- 
phone service  to  passengers  on  trains 
Is  expanding,  and  about  two  dozen 
trains  are  so  equipped  at  the  present 
time.  Telephone  service  is  funda- 
mental to  the  operational  control  of 
airplanes,  and  this  is  a  private  serv- 
ice. But  in  addition  to  this,  about 
350  planes  have  general  Bell  System 
service. 

"Walkie-Talkies"  practicable  for 
short  range  have  been  developed  and 
put  to  a  variety  of  uses.  It  is  inter- 
esting to  observe  that  In  1940,  for 
experimental  purposes,  the  Bell  Lab- 


An  answering  and  recording  set,  useful  in  the  subscriber  s  absence 
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An  experimental''  distant  talking^  set:  you 

would  speak  to  it  and  listen  to  it  without 

holding  or  switching  anything 

oratories  put  together  a  telephone  set 
equipped  with  a  very-short-range  ra- 
dio to  eHminate  the  need  for  a  tele- 
phone cord.  You  can  imagine  at 
some  future  time  the  lady  of  the 
house  taking  the  telephone  with  her 
as  she  goes  for  a  walk  in  the  garden, 
and  making  and  receiving  her  tele- 
phone calls  there. 

Auxiliaries  to  Telephone  Service 

The  experimental  cordless  tele- 
phone set  is  one  illustration  of  the 
fact  that  the  development  of  new 
devices  and  the  development  of  cus- 
tomers' needs  combine  to  bring  a 
continuing  change  in  the  services  of- 
fered in  connection  with  ordinary 
telephone  usage.  This  is  far  too 
great  a  field  to  cover  generally,  but 
two  or  three  illustrations  of  this  type 
of  development  will  be  of  interest. 

For  quite  a  long  time,  the  tele- 
phone companies  have  offered,  In 
various  parts  of  the  country,  several 
forms  of  answering  service;  i.e., 
means   whereby   telephone   calls   will 


be  answered  and  messages  taken 
when  the  subscriber  is  absent.  With 
the  great  improvement  of  automatic 
recording  and  reproducing  systems, 
it  now  appears  to  be  practicable  to 
offer  that  type  of  service  with  auto- 
matic devices.  The  development  of 
types  of  equipment  suitable  for  this 
purpose  is  at  an  early  stage.  The 
experiments  which  we  have  been  con- 
ducting, however,  seem  to  indicate 
that  this  should  have  a  field  of  use- 
fulness in  the  future. 

Looking  ahead,  additional  auxil- 
iary devices  to  meet  special  telephone 
requirements  are  to  be  expected. 
One  example  is  the  distant-talking 
set,  whereby  one  talks  and  listens  to 
a  box  on  his  desk  without  holding 
anything  in  his  hand  and  without  op- 
erating a  switch  to  change  from  talk- 
ing to  listening.  To  provide  good 
general  service  with  such  a  device  in- 
volves formidable  technical  difficul- 
ties, but  it  is  to  be  expected  that  these 
will  be  overcome.  Provision  for  con- 
ference calls  has  been  a  part  of  tele- 
phone service  for  years — that  is,  calls 
in  which  a  group  of  people  in  various 
parts  of  the  country  can  be  connected 
together  so  that  all  hear  what  each 
one  says.  Looking  forward,  great 
improvements  can  be  made  in  this 
service. 

The  inquiring  mind  has  probably 
asked  before  this  when  we  shall  have 
individual  television  with  telephone 
calls.  Bell  System  people  will  re- 
member the  demonstration  of  this 
form  of  service  given  25  years  ago. 
First  between  195  Broadway  and  the 
Bell  Laboratories  and  later  between 
New  York  and  Washington,  demon- 
stration equipment  associated  with 
appropriate  circuits  enabled  those 
conversing  to  see  each  other  on  tele- 
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vision  screens  while  they  talked.  In 
spite  of  the  tremendous  advances  in 
television  in  25  years,  there  Is  no 
indication  as  yet  when  this  would  be 
a  sufficiently  economical  service  to 
appeal  generally  to  telephone  users. 

Other  Needs 

So  FAR,  we  have  talked  only  of  the 
needs  for  electrical  communication 
which   are  already  before  us. 

The  increased  complexity  of  our 
industrial  organization  and  the  rapid 
development  of  new  electronic  de- 
vices suggest  almost  unlimited  future 
possibilities  for  the  development  of 
new  communication  needs.  For  ex- 
ample, electronic  devices  for  compu- 
tation and  for  other  uses  of  data  sug- 
gest that  the  transmis- 
sion of  data  between 
the  parts  of  a  wide- 
spread commercial  en- 
terprise or  an  Industry 
may  become  an  Impor- 
tant future  element  of 
communication  needs. 

Similarly,  the  great 
private-line  systems, 
some  equipped  with  au- 
tomatic switching  and 
with  means  for  the 
storage  and  retransmis- 
sion of  messages  which 
are  now  In  use  by  a 
few  large  Industries, 
may  be  the  harbinger 
of  a  more  general  re- 
quirement for  special 
communication  systems 
designed  to  meet  the 
specific  requirements  of 
large  enterprises  or 
groups  of  users  in  the 
future. 

Tn    this    field,    to    be 


specific  would  be  in  the  realm  of  pure 
speculation.  The  present  develop- 
ment of  Industry,  however,  and  of 
the  art  of  communication,  seems  to 
indicate  that  here  is  a  trend  which 
may  be  expected  to  be  of  increasing 
Importance  in  future  years. 

Needs  of  Communication  by 
Defense  Agencies 

It  is  a  remarkable  thing  how  ex- 
tensive and  varied  are  the  communi- 
cation requirements  of  the  defense 
agencies.  Some  of  these  are — to 
name  but  a  few — communication  sys- 
tems for  the  Air  Defense  network, 
both  warning  and  control;  for  anti- 
aircraft batteries;  for  Civil  Defense 
warning      and      administrative      net- 


Former  President  Walter  S.  Gijford  of  A.  T.  &  T.  and 
Dr.  Herbert  E.  Ives  of  Bell  laboratories,  both  now  re- 
tired, take  part  in  an  early-day  television  demonstration 
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works;     and     for    networks    linking     of  additional  materials,  devices,  and 


Army,  Navy,  and  Air  Force  instal- 
lations throughout  the  country.  The 
telephone  companies  at  the  present 
time  are  providing  private  lines  alone 
aggregating  500,000  miles  of  cir- 
cuits. The  variety  and  extent  of  use 
are  rapidly  increasing. 

It  is  a  fortunate  thing  for  this 
country  that  the  great  growth  of  tele- 
phone communication  has  resulted  in 
a  vast  network  of  telephone  lines  and 
installations  throughout  the  country 
which  can  quickly  be  arranged  to  take 
care  of  the  new  defense  requirements 
of  the  nation.  It  is  also  fortunate 
that  the  flexibility  of  the  telephone 
system  is  such  that  a  wide  range  of 
new  services  needed  for  the  defense 
agencies  can  be  developed  and  placed 
in  operation  in  short  order. 

The  Far  Horizon 

All  of  these  factors — a  trend  to 
lower  relative  costs;  the  development 


Inscription  on  the  Archives  Building 


facilities;  and  the  development  of 
needs  of  the  telephone-using  public — 
combine  to  stimulate  the  continued 
rapid  growth  of  the  telephone  sys- 
tem. However,  they  would  not  of 
themselves  have  automatically  re- 
sulted in  the  great  growth  and  de- 
velopment which  has  taken  place. 
This  is  also  due  in  some  part  to  the 
form  of  organization  of  the  Bell 
Telephone  group  of  companies. 

In  the  Bell  Telephone  group  are 
gathered  together,  in  a  closely  co- 
operating group  of  companies,  all  of 
the  necessary  functions  for  giving 
telephone  service,  from  the  inception 
of  an  idea  or  birth  of  a  need,  through 
the  stages  of  research,  invention,  de- 
velopment, trial,  manufacture,  con- 
struction, maintenance,  and  opera- 
tion, to  the  rendering  of  the  service 
itself.  This  wise  form  of  organiza- 
tion gives  maximum  effectiveness  to 
the  initiative  and  resourcefulness  of 
management  and  staff  in  expanding, 
developing,  and  strengthening  the 
telephone  service.  It  is  a  large  fac- 
tor in  the  high  level  of  development 
of  telephone  service  in  this  country. 

It  would  be  natural,  as  a  result  of 
this  discussion,  to  ask  what  will  be 
the  ultimate  in  telephone  communica- 
tion. In  endeavoring  to  look  for- 
ward, it  sometimes  stimulates  the 
imagination  first  to  look  back. 

When  my  father  was  a  baby,  the 
most  important  communication  sys- 
tem in  this  country  consisted  of  a 
pole  bearing  wooden  semaphore 
arms,  located  on  Signal  Hill  on 
Staten  Island.  As  ships  approached 
New  York  Harbor,  that  approach 
was  communicated  to  observers  at 
the  Merchants  Exchange  by  the  mo- 
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tion  of  the  arms.  The  change  from 
that  system  to  the  present  situation 
has  taken  place  in  a  little  more  than 
lOO  years. 

With  that  background,  let  us  say 
that  in  the  ultimate,  whenever  a  baby 
is  born  anywhere  in  the  world,  he  is 
given  at  birth  a  number  which  will 
be  his  telephone  number  for  life.  As 
soon  as  he  can  talk,  he  is  given  a 
watch-like  device  with  ten  little  but- 
tons on  one  side  and  a  screen  on  the 
other.  Thus  equipped,  at  any  time 
when  he  wishes  to  talk  with  anyone 
in  the  world,  he  will  pull  out  the  de- 
vice and  punch  on  the  keys  the  num- 
ber of  his  friend.  Then,  turning  the 
device  over,  he  will  hear  the  voice 
of  his  friend  and  see  his  face  on  the 
screen,  in  color  and  in  three  dimen- 
sions. If  he  does  not  see  him  and 
hear  him,  he  will  know  that  the 
friend  is  dead. 

Some  readers  may  feel  that  this  is 


looking  ahead  too  far  to  see  clearly. 
For  the  sake  of  such,  I  should  like  to 
close  with  a  prediction  which  is  in  no 
sense  modest,  but  is  nevertheless  very 
clear  to  see. 

By  the  steps  of  the  Archives  Build- 
ing in  Washington,  where  are  stored 
the  treasured  records  of  the  past,  is 
inscribed  the  motto,  "What  is  Past 
is  Prologue."  A  friend  of  mine, 
driving  through  Washington  in  a 
taxicab  the  other  day,  asked  the 
driver,  "What  does  that  motto 
mean?"  "Well,  mister,"  the  driver 
replied,  "roughly  speaking,  it  means 
'You  ain't  seen  nothing  yet.'  " 

Without  attempting  to  predict 
how  closely  or  how  rapidly  we  may 
approach  the  ultimate  ideal  which  I 
have  just  described,  or  any  of  the 
specific  steps  which  we  have  been  dis- 
cussing, I  predict  with  full  confi- 
dence: "Gentle  Reader,  you  ain't 
seen  nothing  yet." 
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'The  trouble  is,  all  the  important  discoveries  have  already 

been  made" 
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Members  of  American  Telephone   Top  Management  Lead 

Organizations  Which  Help  Bell  Operating  Companies  to 

Render  the  Best  Possible  Telephone  Service 


^ 
^ 


oordinated  Leadership  toward 
A  Common  Objective 


Judson  S.  Bradley 


Ten  o'clock  'most  any  Monday 
morning  finds  fifteen  men  seated 
around  a  table  in  a  room  on  the  26th 
floor  at  195  Broadway  in  New  York. 
They  are  the  President  of  the  Ameri- 
can Telephone  and  Telegraph  Com- 
pany; its  eleven  Vice  Presidents;  the 
Assistant  to  President;  and  the  Presi- 
dents of  its  research  and  manufactur- 
ing associates,  Bell  Telephone  Labo- 
ratories and  Western  Electric  Co. 

What  happens  at  these  Monday 
morning  meetings  here  Is  basically  no 
different  from  what  happens  all  over 
the  territories  of  the  System's  oper- 
ating companies.  And  like  other  tele- 
phone meetings,  this  week-to-week 
gathering  has  an  important  role  in 
helping  each  participant  to  carry  on 
his  job.  For  all  take  part  freely; 
and  as  each  reports  developments  In 
his  particular  field  of  responsibility, 
all  the  others  are  brought  up  to  date. 

But  there  is  more  than  Informa- 
tion to  be  had  at  Monday's  meetings. 
There  Is  help  when  asked  for:  sug- 


gestions, advice,  counsel,  a  pooling  of 
judgment.  When  one  of  the  group 
lays  a  problem  before  the  others.  It 
goes  through  the  natural  procedure 
of  discussion  and  agreement. 

And  general  agreement  there  needs 
to  be,  for  the  answer  to  one  question 
almost  never  affects  just  one  depart- 
ment. It  is  more  likely  to  affect  sev- 
eral or  all  of  them.  For  the  most 
part,  the  questions  discussed  are  of  a 
broad  and  rather  basic  nature;  solu- 
tions to  the  others  have  already  been 
found,  so  the  decisions  arrived  at 
through  discussion  in  these  meetings 
will  usually  have  wide  Influence. 

Such  meetings  take  but  part  of 
one  morning  a  week.  Consulting  one 
another,  discussing  matters  of  com- 
mon concern,  seeking  a  fresh  view- 
point— these  things  go  on  all  the 
time.  Most  of  the  executive  offices 
are  on  one  floor  at  195  Broadway, 
and  it  takes  next  to  no  time  to  drop 
in  on  a  colleague  in  an  adjoining 
room  or  across  the  hall. 
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Principal  Elements  of  the  Bell  System 


All  this  adds  up  to  a  joint  effort 
toward  a  common  objective.  What 
everybody  is  trying  to  do  is  help  to 
render  the  best  possible  telephone 
service,  and  the  particular  responsi- 
bilities of  A.  T.  &  T.  executives  are 
carried  out  in  close  cooperation  with 
their  associates  in  all  the  Bell  Sys- 
tem Companies  across  the  country. 

The  First  Responsibility 
Is  Local 

Broadly,  it  works  this  way.  The 
Bell  System  is  organized  on  the 
basis  that  responsibility  and  author- 
ity for  providing  telephone  serv- 
ice should  function  at  the  community 
level.  For  necessary  coordination, 
the  local  operating  organizations 
head  up  in  17  regional  operating 
organizations,  each  with  its  own 
Board   of    Directors,    president,    and 


other  officers,  and  each  with  the  re- 
sponsibility for  rendering  telephone 
service  in  its  territory.  At  the  same 
time,  the  regional  organizations  have 
many  problems  in  common,  so  it  is 
efficient  and  economical  to  have  cen- 
tral groups  working  to  help  meet 
these  problems  for  the  benefit  of  all. 
Most  of  the  members  of  the  Mon- 
day morning  meetings  described  ear- 
lier head  groups  of  this  kind.  An- 
other heads  the  Long  Lines  Depart- 
ment, which  maintains  and  operates 
long  distance  telephone  facilities  in- 
terconnecting the  territories  of  the 
regional  Companies.  And  the  Presi- 
dents of  the  Western  Electric  Com- 
pany and  Bell  Telephone  Labora- 
tories are  in  charge  of  organizations 
which  likewise  serve  the  common  in- 
terests of  all  the  Companies — in  the 

{Continued  on  page  Ss) 


Cleo  F.  Craig 
President,  A.  T.  <sf  T.  Co. 

Since  July  of  1951,  Mr.  Craig  has  been  President  of  the 
American  Telephone  and  Telegraph  Company.  His  Bell  Sys- 
tem career,  beginning  in  1913,  illustrates  how  broad  may  be  a 
man's  experience  within  the  corporate  confines  of  one  or  two 
companies.  For  his  assignments  in  the  Long  Lines  Department 
took  him  from  St.  Louis  to  Kansas  City  and  Atlanta  en  route 
to  New  York,  and  to  such  diverse  posts  as  district  plant  chief, 
plant  accountant,  and  construction  supervisor,  among  others — 
with  a  six-year  interval  as  a  special  representative  in  the  A.  T. 
&  T.  General  Department — before  he  became  General  Man- 
ager of  Long  Lines  in  1933.  He  was  elected  Vice  President 
in  charge  of  the  Long  Lines  Department  in  1940,  and  the  fol- 
lowing year  moved  to  A.  T.  &  T.  headquarters.  There  his 
vice-presidental  responsibilities  included,  in  turn,  charge  of  the 
Departments  concerned  with  Personnel  Relations,  Operation 
and  Engineering,  and  Finance  and  Revenue  Requirements. 
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Hal  S.   Dumas 

Executive   Vice  President, 
A.  r.  C5f  T.  Co. 

I'or  forty  years  Hal  S.  Dumas  devoted 
his  life  to  the  Southern  Bell  Telephone  and 
lelegraph  Company,  eight  of  those  years 
as  President.  Then,  in  July  of  195 1,  he 
was  elected  Executive  Vice  President  of 
A.  T.  ,Sc  T.  He  started  in  Atlanta  as  a 
trouble  man,  moved  to  greater  and  greater 
responsibilities  through  the  Traffic,  Plant, 
and  Executive  Departments,  and  reached 
the  top  in  1943.  Now  the  scene  is  different 
— and  the  duties  too.  As  Executive  \'ice 
President,  he  assists  the  President  in  the 
general  administration  of  the  business,  and 
acts  for  him  in  his  absence.  System  execu- 
tives who  seek  his  counsel  find  it  flavored 
with   ripe  judgment. 


George  L.  Best 

Vice    President,    Business    Relations, 
A.  T.  zs'  r.  Co. 


Finger-on-the-Pulse-of- Business  De- 
fyirtment  might  also  be  descriptive  of 
Mr.  Best's  major  responsibility,  since 
business  research  and  the  study  of  new 
business  undertakings  are  specifically 
within  his  charge.  So  are  such  matters 
as  new  types  of  telephone  service,  and 
relations  with  other  communications 
services.  Mr.  Best  joined  the  New 
York  Telephone  Company  30  years 
ago,  and  devoted  himself  to   rates   and 


other  commercial  matters  until  he 
transferred  to  A.  T.  tSc  T.  fifteen  years 
later.  There  he  was  successively  rate 
engineer,  commercial  engineer,  and  as- 
sistant vice  president.  He  was  elected 
Vice  President  of  Western  Electric 
Company  in  1946,  with  charge  of  the 
Patent  Licensing  Division,  and  in  1948 
was  given  responsibility  for  Finance. 
In  January  1950  he  rejoined  A.  T.  tSc  T. 
and   assumed   his  present  post, 
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Carroll  O.   Bickelhaupt 

Fice  President  and  Secretary, 
A.  T.  y  T.  Co. 

Mr.  Bickelhaupt  has  had  two  dis- 
tinguished careers:  one  in  the  telephone 
business — beginning  with  an  independ- 
ent telephone  company — and  one  in  the 
Army.  With  the  A.  T.  &  T.  Company 
from  191 1  to  1924,  he  was  commercial 
engineer  in  the  O.  and  E.  Department 
when  he  was  elected  Operating  Vice 
President  of  the  Southern  Bell  Tele- 
phone and  Telegraph  Company  as  of 
January  i,  1925.  After  more  than  five 
years  in  Atlanta,  he  returned  to  New 
York.  He  was  elected  Vice  President 
of  A.  T.  &  T.  in  1941,  and  Secretary 
too  in  1945.  He  was  commissioned 
1st  Lieutenant,  Signal  Reserve  Corps, 
U.S.A.,    in    1916    and    saw   service    and 


promotions  in  two  wars.  During 
World  War  II  he  served  as  a  Briga- 
dier General  overseas  in  a  number  of 
important  communications  assignments 
with  the  U.  S.  Forces  in  Europe  and 
finally  with  the  U.  S.  Military  Govern- 
ment in  Germany.  He  was  retired 
from  the  Army  Reserve  in   1949. 


WiLLLAM   C.   BOLENIUS 

Vice  President,  Finance, 
A.  T.  ^  T.  Co. 

Twenty-two  years  with  the  New  York 
Telephone  Company,  beginning  in  1921, 
took  William  C.  Bolenius  from  New  York 
to  various  Upstate  points,  and  he  then 
became  Vice  President  and  General  Man- 
ager of  the  Upstate  Area.  In  1946  he  was 
elected  Vice  President  and  General  Man- 
ager of  the  Wisconsin  Telephone  Company, 
and  later  the  same  year  was  made  its  Presi- 
dent. He  relinquished  that  post  in  1948  to 
join  A.  T.  &  T.  as  Vice  President  in  charge 
of  Personnel  Relations,  and  in  July  1951 
was  appointed  Vice  President  in  charge  of 
Finance.  His  responsibilities  include  as- 
sisting the  Operating  Companies  with  and 
coordinating  their  several  financial  require- 
ments and  directing  both  A.  T.  &  T.'s 
Treasury    and    Comptroller's    Departments. 
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Stanley  Bracken 
President,    Western    Electric    Company 

Stanley  Bracken's  fortieth  service  an- 
niversary was  a  recent  event.  His  en- 
tire career  has  been  spent  with  the 
Western  Electric  Company,  of  which 
he  has  been  President  since  1947,  and 
it  is  another  illustration  of  how  broad 
such  experience  may  be.  For  he  began 
as  a  student  engineer  at  the  Hawthorne 
Works  in  Chicago,  and  his  steady 
progress  brought  him  such  assignments 


as  three  years  in  Japan  as  consultant 
for  Sumito  Electric  Wire  and  Cable 
Works,  and  the  presidency  of  Teletype 
Corporation.  His  election  as  Execu- 
tive Vice  President  of  "W.  E."  pre- 
ceded by  only  a  few  months  his  election 
to  his  present  office.  He  heads  a  cor- 
poration having  more  than  go,ooo  em- 
ployees and  plants  in  a  dozen  cities. 
Its  greatly  expanded  activities  now  in- 
clude production  of  much  important 
material  for  the  Armed  Forces. 


Fred  R.   Kappel 

/  ice   President, 

Operation  and  Engineering, 

A.  T.  ^  T.'  Co. 


"From  the  ground  up"  accurately  describes  Fred  R.  Kappel's  course  in  the 
Bell  System.  He  started  as  a  groundman  with  the  Northwestern  Bell  Tele- 
phone Company  in  1924,  and  held  a  dozen  positions  in  the  Plant,  Engineering, 
and  Commercial  Departments  in  several  States  before  he  reached  Company 
headquarters  in  Omaha.  There  he  became  in  turn  plant  operations  super- 
visor, assistant  vice  president — operations,  and,  for  half  a  dozen  years  through 
1948,  Vice  President  in  Charge  of  Operations.  He  went  to  New  York  in 
1949  as  assistant  vice  president  in  A.  T.  &  T.'s  Department  of  Operation  and 
Engineering,  and  in  that  same  year  became  successively  Vice  President  in 
charge  of  Long  Lines  and  Vice  President  in  charge  of  the  O.  &  E.  Depart- 
ment. Comprising  the  Plant,  Traffic,  Commercial,  and  Engineering  Divisions, 
the  O.  &  E.  is  the  A.  T.  and  T.  Company's  largest  department. 
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Mervin  J.  Kelly 
President,   Bell    Telephone   Laboratories 

The  concept  of  "the  most  service  and 
the  best"  includes  the  provision  of  steadily 
improving  equipment  which  contributes  to 
economical  as  well  as  pleasing  telephone 
service.  That,  in  essence,  is  the  objective 
to  which  the  whole  Bell  Laboratories  or- 
ganization is  devoted.  Mervin  J.  Kelly, 
its  head,  joined  the  research  division  of  the 
Engineering  Department  of  Western  Elec- 
tric— predecessor  of  Bell  Laboratories — in 
1918.  His  assignments  as  director  of 
vacuum  tube  development  and  as  develop- 
ment director  of  transmission  instruments 
and  electronics  preceded  his  appointment  in 
1936  as  director  of  research.  He  became 
executive  vice  president  in  1944,  and,  in 
the  Spring  of  195 1,  President  of  the  Labo- 
ratories. When  he  joins  the  Monday 
morning  group,  he  brings  reports  from  the 
country's  largest   industrial   laboratory. 


Henry  T.  Killingsworth 
Vice   President,   in    charge    Long   Lines 

From  Denver  on  the  West  to  At- 
lanta and  New  York  on  the  East  takes 
in  a  broad  expanse  of  territory,  and 
Henry  T.  Killingsworth  became  famil- 
iar with  a  good  deal  of  it  in  the  course 
of  his  Long  Lines  Engineering  and 
Plant  assignments  in  the  three  decades 
between  1919  and  1949.  Through  it 
runs  a  path  which  has  been  followed  operating  job,  and,  except  in  the  matter 
successfully  by  others  in  the  executive  of  financing,  is  like  running  an  Operat- 
group,  and  by  1949  it  had  led  Mr.  ing  Company.  He  is  doubly  close  to 
Killingsworth  to  an  A.  T.  &  T.  vice  the  members  of  the  Monday  morning 
presidency  and  responsibility  for  the  group,  for  all  A.  T.  &  T.  vice  presi- 
Long   Lines    Department.     This    is    an       dents  serve  on  the  Long  Lines  Board. 
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Prescott  C.  Mabon 
Assistant  to  President.  A.  T.  l^  T.  Co. 

As  Assistant  to  President,  Mr.  IVIabon 
helps  Mr.  Craig  in  many  ways.  He  as- 
sists with  reports  and  statements,  with  visi- 
tors and  correspondence,  with  information 
required  for  various  meetings  and  with  in- 
formation for  stockholders — and  with  other 
related  matters.  Mr.  Mabon  serves  also 
as  an  assistant  secretary.  He  joined  the 
General  Information  Department  of  The 
Southern  New  England  Telephone  Com- 
pany in  1934,  after  several  years  of  outside 
employment,  and  became  general  informa- 
tion supervisor  there  the  following  year. 
He  joined  A.  T.  &  T.'s  Public  Relations 
Department  in  1939,  was  appointed  infor- 
mation manager  in  1940,  and  became  an  as- 
sistant vice  president  in  the  same  depart- 
ment in  1944.  He  has  been  Assistant  to 
President  since  early   1949. 


Bartlett  T.  Miller 

Vice  President .  Pithlic  Relations , 
A.  T.  C5f  T.  Co. 

Service  in  what  is  now  the  Mountain 
States  Telephone  and  Telegraph  Com- 
pany between  19 10  and  1923  preceded 
Bartlett  T.  Miller's  move  to  the  New 
England  Telephone  and  Telegraph 
Company  and  service  in  various  New 
England  cities.  After  becoming  gen- 
eral traffic  supervisor  in  Boston,  he 
was  appointed  Commercial  Depart- 
ment division  manager  for  Rhode  Is- 
land, and  then  general  commercial 
manager  at  the  Company's  headquar- 
ters. He  was  elected  Vice  President  in 
charge  of  Public  Relations  in  1944,  and 
in  1945  he  became  Vice  President  and 
General  Manager  of  the  New  England 
Company.  He  moved  to  New  York 
in  1946,  where  he  became  an  assistant 
vice  president  in  the  O.  &  E.  Depart- 
ment. The  next  year  he  was  elected 
V^ice  President  in  charge  of  Long 
Lines.  He  returned  to  the  headquar- 
ters organization  in  1949,  and  since 
1950  has  been  \  ice  President  in  charge 
of  the  Public  Relations  Department. 
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Clifton  W.  Phalen 

I  ice   President ,  Personnel   Relations, 
A.    T.   ^-   T.   Co. 

Experience  as  lineman,  installer, 
splicer's  helper,  and  in  other  plant 
crafts  with  the  New  York  Telephone 
Company,  beginning  in  1928,  prepared 
Mr.  Phalen  for  such  responsibilities  as 
district  plant  superintendent  at  Kings- 
ton and  di\ision  construction  superin- 
tendent and  division  plant  superintend- 
ent at  Albany.  By  1943  he  had  been 
appointed  an  assistant  vice  president  in 
Personnel  Relations,  and  in  the  two 
succeeding  years  he  became  in  turn 
Vice  President  of  that  Department  and 
Vice  President  in  charge  of  Public 
Relations.  In  1948  he  was  elected  to 
similar  office  in  the  A.  T.  &  T.  Com- 
pany, which  he  held  for  two  years.  In 
1950  he  became  Vice  President,  Rates 
and  Revenues;  and  since  July  195 1  he 
has  been  Vice  President,  Personnel 
Relations. 


T.   Brooke   Price 

Vice    President    and    General    Counsel, 
A.   T.  ^  T.  Co. 

Corporate  law  is  a  highly  specialized 
field,  and  requires  a  kind  of  training  and  ex- 
perience which  cannot  be  acquired  in  the 
telephone  business.  Mr.  Price  entered  Bell 
System    employment   in    1934,    and    in    1936 


became  Vice  President  and  General  Coun- 
sel of  the  Western  Electric  Company.  But 
he  had  been  practicing  law  since  1915,  and 
had  been  for  many  years  a  member  of  a 
legal  firm  which  A.  T.  cS:  T.  had  consulted 
upon  occasion  for  ten  years  preceding  his 
election.  He  moved  from  Western  Electric 
to  become  A.  T.  k  T.  General  Attorney  in 
1941,  and  ten  years  later  was  made  Vice 
President  and  General   Counsel. 
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Charles  E.  Wampler 

Vice  President,  Revenues, 
A.   T.  is  T.  Co. 

Mr.  Wampler's  telephone  career  be- 
gan with  the  Illinois  Bell  Company 
in  1929,  and  he  became  an  assistant 
vice  president  in  Chicago  in  1948. 
Sandwiched  into  the  intervening  years 
Avere  graduate  study  at  M.I.T.,  serv- 
ice in  Washington  with  WPB,  and  four 
years  in  the  Army — which  brought  him 
duty  in  France  and  Japan.  In  1949  he 
joined  A.  T.  &  T.,  and  became  succes- 
sively an  assistant  vice  president  in 
A.  T.  &  T.'s  Personnel  Relations  De- 
partment, General  Manager  of  the 
Long  Lines  Department,  and  an  assist- 
ant vice  president  in  the  O.  &  E.  De- 
partment. Early  in  195 1  he  served 
with  the  Defense  Production  Board  in 
Washington,  from  which  he  returned 
to  become  an  A.  T.  &  T.  Vice  Presi- 
dent in  charge  of  revenue  requirements 
and  studies. 


E.    HORNSBY   WaSSON 

Vice  President.  A.   T.  is   T.  Co. 

Hornsby  Wasson's  first  regular  tele- 
phone job  was  as  a  salesman  of  long 
distance  telephone  service  for  the 
Southern  Bell  Telephone  and  Tele- 
graph Company  in  Chattanooga,  Tenn., 
in  1926.  By  1933  he  had  been  ap- 
pointed division  sales  manager  for  that 
State.  After  other  responsibilities  in 
Mississippi,  Louisiana,  and  the  Caro- 
linas,  he  was  made  General  Commer- 
cial Manager  of  the  Company  in  1947. 
Three  years  later  he  was  elected  Vice 
President    of    the    Northwestern    Bell 


0s^^  ^r 


Telephone  Company,  in  charge  of  Pub- 
lic Relations.  At  the  end  of  1950  he 
became  Vice  President  and  General 
Manager  of  the  Company's  Minnesota 
area — the  position  he  left  on  July  i, 
1952,  to  accept  an  A.  T.  &  T.  Vice 
Presidency.  His  present  responsibili- 
ties include  advice  and  assistance  to 
Bell  System  Companies  on  regulatory 
matters  under  the  jurisdiction  of  the 
Federal  Communications  Commission, 
as  well  as  matters  involving  the  Na- 
tional Association  of  Railroad  and 
Utility    Commissioners. 
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{Continued  from  page  yd) 
one  case  by  providing  standard  equip- 
ment of  high  quality  at  reasonable 
prices,  and  in  the  other  by  carrying 
on  continuous  research  to  develop 
better  equipment  and  systems  for 
doing  a  better  telephone  job  at  the 
lowest  possible  cost. 

The  Men  Themselves 

The  individuals  who  attend  the 
"Monday  morning  meetings"  range 
in  age  from  44  to  63.  Four  are  in 
their  early  sixties,  seven  in  their 
fifties,  and  four  in  their  forties. 

More  significant  are  the  years  of 
experience  in  the  telephone  business. 
Collectively,  this  group  of  15  have 
had  more  than  470  years  of  experi- 
ence in  just  about  every  phase  of  the 
work,  from  digging  pole  holes  and 
collecting  bills  on  up.  Four  men 
have  had  more  than  forty  years  of 
service  apiece.  The  shortest  period 
•'of  service  is  more  than  18  years,  and 
the  average  is  more  than  31  years  of 
Bell  System  service. 

The  men  come  from  a  dozen 
states.  Four  were  born  in  the  East, 
five  in  the  Southeast,  and  six  in  the 
Mid-West.  Most  are  from  small 
towns. 

All  are  married.  Most  have  chil- 
dren. Six  are  grandparents,  and  the 
total  number  of  grandchildren  is  30. 

Not  all  members  of  the  group  went 
to  college.  But  in  a  business  whose 
basic  operating  medium  is  electricity, 
it  is  not  surprising  that  three-fifths 
of  them  have  the  Bachelor  of  Science 
degree.  Several  others  have  B.A. 
diplomas.  Advanced  study  on  the 
part  of  a  few  has  brought  the  total 
of  degrees  earned  up  to  a  score,  and 
there  is  a  scattering  of  honorary  de- 


grees. The  scenes  of  their  education 
range  alphabetically  from  Alabama 
Polytechnic  Institute  and  Amherst 
to  Wisconsin  and  Yale. 

Starting  at  the  bottom  brings  be- 
ginner's pay.  The  five  members  of 
the  group  who  joined  the  Bell  Sys- 
tem before  World  War  I  earned  in 
their  first  year  a  total  sum  of  $3400, 
or  an  average  of  $680.  The  low 
was  $520 — $10  a  week — and  high 
was  $780.  The  starting  years  range 
from  19 10  to  1934.  The  average 
starting  salary  (omitting  Mr.  T. 
Brooke  Price,  Vice  President  and 
General  Counsel,  who  joined  the  Bell 
System  after  practicing  law  for  more 
than  20  years)  figures  out  to  some- 
thing less  than  $24  per  week. 

There  in  brief  you  have  the  men 
who  gather  around  the  table  in  A.  T. 
&  T.  Monday  morning  meetings. 

Emphasis  has  been  placed  on  their 
long  experience  in  the  telephone  busi- 
ness, and  their  competitive  rise  from 
the  ranks.  In  this  business  there  is 
no  substitute.  But  there  is  another 
side  to  their  Interests.  All  have  ac- 
cepted, and  most  still  carry,  civic 
and  social  responsibilities.  Hospital 
boards,  church  groups,  community 
chests,  school  committees — the  list  is 
long.  Telephone  people  try  to  be 
good  citizens  and  carry  their  share 
of  the  load. 

Coffimunication  Is  Two-Way 

As  WORKING  PRACTICE,  the  mem- 
bers of  our  group  and  the  members 
of  their  respective  organizations  are 
In  close  and  frequent  contact  with 
their  associates  In  all  the  Bell  Sys- 
tem Operating  Companies.  Also, 
conferences  are  held  from  year  to 
year  and  sometimes  more  often.    The 


86 


Bell  Telephone  Magazine 


presidents  of  all  the  Companies  will 
meet  with  the  A.  T.  &  T.  executive 
group;  the  operating  vice  presidents 
with  the  A.  T.  &  T.  Vice  President  for 
Operation  and  Engineering  and  his 
principal  division  heads;  the  public 
relations  officers  of  the  Companies 
with  the  A.  T.  &  T.  Public  Relations 
Vice  President  and  his  group;  finan- 
cial officers  with  the  Financial  Vice 
President  and  his  group;  and  so  on. 
Communication  is  always  two-way. 
Ideas  and  suggestions  flow  in  both 
directions,  and  this  is  true  in  the  day- 
to-day  contacts  as  well  as  in  sched- 
uled meetings.  It  is  in  this  way, 
through  give-and-take  discussion,  that 
the  Companies  develop  their  pro- 
grams for  action,  and  in  this  way  too 
there  are  developed  those  basic  guid- 
ing concepts  which,  taken  together, 
constitute  "policy." 

The  A.  T.  &  T.  executive  group 
perform  their  functions  In  liaison 
with  the  Presidents  of  all  the  System 
Operating  Companies.  Incidentally, 
it  is  interesting  to  note  that  not  long 
since,  two  former  members  of  the 
A.  T.  &  T.  group  were  elected  as 
Presidents  of  Operating  Companies, 
and  two  who  had  previously  served 
as  Company  Presidents  accepted  new 
posts  with  A.  T.  &  T.  Changes  of 
this  kind  point  to  an  important  fact 
about  Bell  System  leadership:  that 
the  reservoir  of  leadership  is  the  en- 


tire organization,  from  which  able 
executives  are  continually  emerging. 
Aiding  this  process  are  the  meas- 
urements and  the  comparisons  of  the 
results  of  performance  in  all  phases 
of  the  business  made  by  all  Bell  Sys- 
tem Companies — exchange  by  ex- 
change, district  by  district,  area  by 
area,  company  by  company.  This 
helps  to  bring  forward  able  men  in 
the  Operating  Companies,  and  their 
opportunities  are  broadened  as  they 
develop  the  qualities  needed  to  accept 
greater  responsibilities.  That  is  how 
the  Bell  System's  present  leaders 
have  been  developed.  That  is  how 
tomorrow's  leaders  will  be  found. 

United  in  a  Com?non  Purpose 

It  remains  only  to  add  that  these  fif- 
teen men  would  be  the  first  to  tell  you 
— and  mean  it — that  they  simply  en- 
deavor to  do  some  forward  thinking 
and  to  coordinate;  that  they  rely  on 
the  abilities  and  effective  teamwork 
of  all  the  people  in  the  groups  they 
head;  that  it  is  the  Operating  Com- 
panies which  are  responsible  for  and 
furnish  telephone  service  to  the  na- 
tion; and  that  the  success  of  the 
whole  nation-wide  telephone  system 
and  service  grows  out  of  the  spirit 
and  skill  of  more  than  650,000  men 
and  women  who  unite  in  a  common 
purpose  in  performing  their  impor- 
tant individual  tasks. 
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There  is  a  small  office  building  in 
lower  New  York  City  whose  en- 
trance is  so  inconspicuous  that  a 
chance  observer  might  pass  by  with- 
out even  noticing  it.  Should  he  enter 
the  building,  however,  and  proceed 
to  the  third  and  fourth  floors,  he 
would  find  himself  in  a  beehive  of 
telephone  activity.  For  the  two 
floors  house  a  group  of  men  from 
the  Engineering  and  Plant  Depart- 
ments of  the  Bell  System's  Associated 
Companies  who  have  accepted  tem- 
porary assignment  with  the  Opera- 
tion and  Engineering  Department  of 
the  A.  T.  and  T.  Company.  These 
men  are  engaged  in  the  preparation 
and  revision  of  urgently  needed  Bell 
System  Practices. 

Bell  System  Practices  are  the  in- 
structions which  describe  the  best 
methods  of  engineering,  installing, 
constructing,  and  maintaining  the  tele- 
phone plant.  The  engineers  use  the 
Practices  as  guides  In  the  design  of 


cables,  open  wire  lines,  radio  systems, 
carrier  systems,  and  the  many  types 
of  central  office  equipment.  The  in- 
stallers use  them  as  instructions  for 
Installing  telephones,  private  branch 
exchanges,  and  Teletypewriter  equip- 
ment. The  construction  forces  use 
them  in  the  construction  of  cables  and 
open  wire  lines.  The  maintenance 
forces  use  them  in  the  maintenance 
of  all  forms  of  central  office  and 
private  branch  exchange  equipment, 
subscribers'  station  equipment,  cables, 
and  open  wire  lines.  Practices  are 
also  used  for  training  purposes  both 
on  the  job  and  in  training  schools. 
They  are  used  not  only  in  every 
Operating  Company  but  also  in  the 
Western  Electric  Company  and  the 
Bell  Telephone   Laboratories. 

During  1 95  I  these  Companies  ac- 
quired over  one  million  copies  of  the 
Practices. 

Bell  System  Practices  are,  obvi- 
ously, an  integral  part  of  telephone 
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operations.  They  are  as  Important 
working  tools  as  any  the  operating 
forces  use.  Thus,  they  play  an  Im- 
portant part  In  providing  the  public 
with  the  best  and  the  most  telephone 
service  at  the  lowest  possible  cost. 

The  preparation  of  such  Informa- 
tion *  has  been  one  of  the  major 
functions  of  the  Bell  System  head- 
quarters organization  for  almost 
three-quarters  of  a  century.  Dur- 
ing that  time,  these  Instructions  have 
grown  from  a  few  circular  letters 
to  a  library  of  over  9,000  separate 
pamphlets  or  sections.  Many  times 
It  has  been  necessary  to  call  on  the 
Operating  Companies   for  assistance 


*  While  the  discussion  here  is  limited  to  Bell 
System  Practices,  information  of  many  other 
types  is  issued  by  the  General  Departments  of 
the  A.  T.  &  T.  Company  as  part  of  the  con- 
stant process  of  furnishing  advice  and  assist- 
ance to  the   Operating  Companies. 


The  book-case  contains  about  a  third  of  the 
present  active  sections  of  Bell  System  Prac- 
tices.    They  are  kept  in  binders  for  con- 
venient use 


In  their  preparation,  and  now  the 
situation  has  arisen  again.  The 
Companies  have  responded  with  the 
largest  group  of  Practice  writers 
In  history,  organized  since  the  mid- 
dle of  last  year  In  the  separate  estab- 
lishment already  referred  to. 

In  preparing  Practices,  those 
writers  are  following  a  plan  estab- 
lished over  20  years  ago.  Let's  take 
a  look  at  some  of  the  developments 
which  resulted  In  the  creation  of  the 
Bell  System  Practices  Plan,  the 
events  leading  up  to  the  organization 
of  the  present  special  writing  group, 
and  also  a  brief  look  at  a  typlclal 
writer's  job. 

Early  Forms  of  ^* Practices'' 

In  1879,  The  National  Bell  Tele- 
phone Company  was  already  estab- 
lished, with  headquarters  at  95  Milk 
Street  In  Boston.  W.  H.  Forbes 
was  president,  Alexander  Graham 
Bell  was  electrician,  Theodore  N. 
Vail,  general  manager,  and  Thomas 
A.  Watson,  general  superintendent. 

There  were  approximately  16,000 
telephones  In  the  country  at  that 
period,  and  Mr.  Watson  was  spend- 
ing most  of  his  time  trying  to  make 
them  work.  The  subscribers  of  that 
day  were  not  very  critical  of  the  fail- 
ures of  the  telephone  apparatus;  they 
were  amazed  that  It  worked  at  all. 
But  the  difficulties  experienced  by  the 
licensees,  or  agents,  as  they  were 
called,  resulted  In  a  continual  stream 
of  questions  to  the  National  Bell  In 
Boston  on  the  design  and  mainte- 
nance of  the  telephone  apparatus. 

Answers  to  such  questions  were 
provided  by  means  of  circular  letters, 
and  a  number  of  these  are  still  pre- 
served.    It  Is  Interesting  to  note  the 
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general  similarity  be- 
tween those  early  let- 
ters and  the  drawings, 
descriptions,  and  data 
incorporated  in  the 
present-day  Bell  Sys- 
tem Practices. 

Many  years  later, 
Mr,  Watson  was  con- 
sulted on  the  histori- 
cal facts  about  the 
information  furnished 
the  "Operating  Com- 
panies" in  those  early 
days  of  the  telephone, 
for  this  kind  of  information  could 
best  be  explained,  he  responded,  by 
a  trip  he  made  through  the  West  in 
1878  to  inspect  the  telephones  that 
were  then  in  use. 

"My  route  took  in  Chicago,  Mil- 
waukee, Pittsburgh,  Washington,  and 
all  of  the  larger  cities  on  route,"  he 
said.  "I  found  our  telephones  giving 
fairly  good  satisfaction  to  the  users, 
although  to  me,  when  I  tested  them, 
they  seemed  to  work  badly.  I  was 
especially  dissatisfied  with  my  call 
bells.  Both  telephones  and  bells  had 
evidently  been  neglected  since  they 
had  been  put  into  use;  apparently 
nothing  had  been  done  to  them  in  the 
way  of  cleaning  or  adjustment  since 
they  left  the  shop.  My  time  on  this 
trip  was  largely  spent  in  showing  our 
men  how  to  adjust  the  instruments 
and  impressing  them  with  the  need  of 
constant  inspection  to  keep  them 
working  at  their  best."  Thus,  from 
the  start  there  was  a  real  need  to  get 
into  the  field  people's  hands  the  nec- 
essary information  on  the  proper 
maintenance  of  the  equipment. 

While  not  a  matter  of  record, 
stories  handed  down  from  the  "good 
old  days"  make  it  appear  that  stand- 


/l  group  of  ''Practice"  writers  at  work  in  their  special 

quarters 


ard  procedures  were  not  always  fol- 
lowed. One  tale  relates  to  an  op- 
erator who  undertook  to  clean  the 
switchboard  plugs  with  steel  wool. 
It  seemed  like  a  good  idea — espe- 
cially as  the  plugs  were  thoroughly 
cleaned.  The  "out"  was  that  fine 
steel  slivers  adhered  to  the  plugs, 
so  that  when  they  were  inserted  in 
the  switchboard  jacks  they  "shorted 
out"  the  jack  contacts.  The  plug 
cleaning  was  necessarily  followed  by 
a  thorough  job  of  jack  cleaning. 

Another  "off  the  record"  yarn  tells 
of  an  equipment  attendant  who  was 
having  trouble  with  a  bay  of  equip- 
ment which  contained  a  good  many 
relays.  Each  morning,  when  he  came 
to  work,  he  found  an  accumulation 
of  trouble  reports  which  past  ex- 
perience told  him  were  caused  by 
"sticky"  relays  in  the  bay.  Finally, 
he  resolved  to  take  drastic  action; 
and  each  morning  thereafter  he  hit 
the  bay  a  wallop  with  a  short  length 
of  two-by-four.  The  method  was 
temporarily  effective,  but  ultimately 
it  was  recognized  as  not  a  standard 
method  of  clearing  the  trouble. 

Such  incidents,  however  apocry- 
phal they  may  be,  do  emphasize  the 
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still  preserved  on  mi- 
crofilm at  the  Bell  Tele- 
phone Laboratories. 

The  numbered  speci- 
fications made  possible 
the  construction  of  the 
early  open  wire  and  ca- 
ble lines.  Viewed  in 
the  light  of  present-day 
standards,  the  methods 
were  crude,  but  they 
filled  the  needs  well,  as 
is  evidenced  by  the  long 
periods  of  satisfactory 
service  the  lines  ren- 
dered. 

Deve/opf?ients  after 
World  War  I 


An  early  ''Practice^'  covering  the  No.  y  subscriber  s  set 


place  of  Practices  in   Bell  System 
operations. 

Two  important  Practice  devel- 
opments stand  out  in  the  period  up 
to  the  end  of  World  War  I. 

1.  The  inauguration  of  standard 
drawings  as  a  means  of  furnish- 
ing information  to  the  Operat- 
ing Companies  on  new  circuits 
and  equipment.  This  method 
is  still  in  use. 

2.  The  introduction  of  the  num- 
bered specifications  y  covering 
principally  outside  plant  con- 
struction items  such  as  cables 
and  open  wire  lines. 

Copies   of  some  of  the   early  draw- 
ings,  dating  back  to  the    i88os,   are 


In  the  decade  follow- 
ing World  War  I,  there 
were  more  develop- 
ments in  the  Practice 
situation  than  in  any 
other  similar  period  in 
Bell  System  history.  In 
practically  all  of  these,  the  Operating 
Companies  played  an  important  part. 
The  developments  were  a  direct  re- 
sult of  concerted  efforts  to  provide 
information  in  pamphlet  form  for  use 
in  the  field.  Those  of  particular  in- 
terest were: 

/.   Numbered  Bulletins 

2.    Transmission  Maintenance 

Practices 
J.  Handbooks    of    Outside    Plant 

Engineering  Practices 

4.  Transmission  Practices 

5.  Bell  System  Maintenance  Prac- 
tices 

6.  Building  Practices 

By    1930,   Practices  were  being 
issued   to   the   Operating   Companies 
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covering  a  major  part  of  the  opera- 
tions carried  on  by  the  Plant  and  En- 
gineering Departments.  The  trans- 
mission people  had  their  method  of 
distribution,  the  outside  plant  another 
method,  the  maintenance  people  still 
another.  There  was  a  real  and  obvi- 
ous need  for  a  coordinated  plan  of 
distribution.  Again  the  Bell  System 
team  went  into  action:  a  new  Bell 
System  Practices  Plan  was  evolved. 
This  provided  for  the  inclusion,  in 
one  comprehensive  scheme,  of  all 
instructions  used  by  the  Plant  and 
Engineering  people. 

The  Beginning  of  ''Bell  System 
Practices'' 

The  plan  involved  the  establish- 
ment of  a  number  of  series  of  Prac- 
tices, each  carrying  the  common  title 
Bell  System  Practices.  In  addi- 
tion, a  supplementary  title  was  as- 
signed to  each  series  to  describe  the 
particular  type  of  plant  and  charac- 
ter of  work  involved.  These  titles 
are  listed  in  the  adjoining  column. 

To  simplify  distribution  of  the 
Practices,  a  method  was  devised 
whereby  the  Western  Electric  Com- 
pany made  bulk  shipments  to  the 
Operating  Companies  in  accordance 
with  established  routines,  while  at 
the  same  time  A.  T.  &  T.  forwarded 
advance  copies  to  Company  Head- 
quarters. This  general  scheme  is 
still  in  effect  today. 

The  addition  of  Practices  on 
plant  assignment,  Teletypewriter,  for- 
eign zvire  relations,  equipment  engi- 
neering, transmission  engineering, 
and  radio  systems  followed  during 
the  next  few  years.  The  buildings 
and  grounds  maintenance  series  was 
changed  and  enlarged.     By  1940,  the 


Bell  System  Practices 

1.  Central  office  maintenance,  cover- 
ing methods  and  procedures  for  main- 
taining central  office  equipment. 

2.  Private  branch  exchange  installa- 
tion and  maintenance. 

3.  Station  installation  and  mainte- 
nance, which  covered  both  telephone 
and  telegraph  stations. 

4.  Toll  test  room  operation,  describ- 
ing the  operation  of  toll  test  boards 
and  the  service  maintenance  of  all  types 
of  toll  telephone  and  telegraph  circuits 
and  systems. 

5.  Transmission  testing,  relating  to 
transmission  tests  generally  made  by 
traveling  testing  crevv^s. 

6.  Recovery  and  repair,  describing 
methods  of  handling  and  recondition- 
ing used  apparatus,  equipment,  and  ma- 
terial which  has  been  removed  from 
the  plant. 

7.  Exchange  test  room,  covering  the 
work  associated  with  the  local  test 
desk,  the  duties  of  the  repair  service 
clerk,  and  associated  routines. 

8.  Building  and  grounds  mainten- 
ance. 

9.  Motor  vehicle  maintenance,  cov- 
ering the  care  of  both  motor  vehicles 
and  garages. 

10.  Outside  plant  construction  and 
maintenance,  covering  both  aerial  and 
underground  outside  plant. 

11.  Outside  plant  engineering,  deal- 
ing with  the  structural  design  of  pole 
lines,  cables,  and  underground  conduit. 

{Supplies,  planned  but  finally  omit- 
ted.) 
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/in  example  of  terminal  pole  construction 
in  the  iSpos 

Bell  System  Practices  Plan  was  in 
full  swing,  with  instructions  being 
issued  on  practically  every  operation 
carried  on  in  the  Plant  and  Engineer- 
ing Departments. 

The  Practice  activity  was  much 
reduced  during  World  War  II  and 
in  the  early  post-war  period  because 
of  the  demands  on  manpower  occa- 
sioned by  the  war  effort. 

Present  '^Practice''  Activity 

The  year  1949  saw  Bell  System 
Practices  little  changed  from  their 
original  form  of  1930.  There  were 
many  indications  that  they  had  con- 
tributed largely  to  improved  engi- 
neering, construction,  and  mainte- 
nance procedures  and  to  reduced 
costs.  A  good  many  more,  however, 
were  urgently  needed.  This  was 
brought  about  by  two  factors: 

Shortage  of  manpower  for  this 
work  diirinc/  and  immediately  fol- 
lowing IVorld  War  II. 


Large  number  of  important  devel- 
opments in  the  period  prior  to  and 
follozving  ITorld  JFar  II. 

System  operations  had  imdergone 
many  changes  in  the  years  since  1930. 
The  changes,  plus  the  need  for  other 
instructions,  raised  the  question  as  to 
whether  the  current  arrangements  of 
Bell  System  Practices  were  meet- 
ing the  requirements  of  the  Operat- 
ing Companies  in  the  best  possible 
way.  To  find  the  answer  to  this 
question,  a  Joint  Committee,  consist- 
ing of  representatives  of  the  Bell 
Telephone  Laboratories  and  the  Op- 
erating and  Engineering  Depart- 
ment of  the  A.  T.  and  T.  Company, 
was  formed  early  in  1950  to  review 
the  entire  matter  of  the  preparation 
and  distribution  of  Bell  System 
Practices. 

The  Joint  Committee  established 
a  full  time  "working  group"  to  as- 
semble the  facts  about  the  situation. 
The  group  consisted  of  two  men 
from  the  A.  T.  &  T.  Co.,  one  man 
from  the  Bell  Telephone  Labora- 
tories, and  eight  men  borrowed  from 
the  Operating  Companies.  Each  of 
the  field  men  was  selected  from  a 
different  Company:  four  from  the 
Plant  Departments  and  four  from 
the  Engineering  Departments.  One 
of  the  important  requirements  was 
that  each  man  should  have  several 
years'  experience  in  some  phase  of 
System  operations  which  is  covered 
by  one  or  more  of  the  various  series 
of  Practices. 

The  "working  group"  circulated  a 
questionnaire  designed  to  bring  out 
the  present  uses  and  the  extent  of  dis- 
tribution of  Bell  System  Practices 
in  each  of  the  Operating  Companies. 
Members    of    the    group    also    made 
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Recommendations  of  the 
Joint  Committee 

1.  Orgatiizalion  of  the  Practice- 
writing  ivork,  to  bring  the  Practices 
reasonably  up  to  date  and  to  keep  pace 
with  the  developmental  effort. 

2.  Reduction  in  the  number  of  se- 
ries, to  increase  effectiveness,  avoid  du- 
plication, and  reduce  preparation  ef- 
fort. 

3.  Changes  in  the  style  of  presenta- 
tion, to  make  increased  use  of  charts 
and  other  condensed  and  simplified 
methods  of  covering  the  necessary  in- 
formation. 

4.  Inclusion  in  practice  form  ini- 
tially of  much  of  the  material  now  cov- 
ered in  general  letters. 

5.  Changes  in  organization,  number- 
ing plan,  and  indexing  of  the  Prac- 
tices. 


mittee  recommended  certain  steps  as 
a  means  of  making  the  Practices 
more  useful  to  the  Companies.  These 
are  given  in  the  adjacent  box. 

Organization  of  ^''Practice'' 
Writing  Groups 

Active  work  to  carry  out  the  Joint 
Committee's  recommendations  began 
In  the  middle  of  195 1.  The  Prac- 
TiCE-writing  activity  at  the  Bell  Tele- 
phone Laboratories  was  substantially 
increased.  To  expedite  the  work,  15 
people  from  the  Operating  Compa- 
nies and  a  considerable  number  of 
technical  assistants  were  added  to  the 
development  force. 

A  force  of  65  men  was  borrowed 
from  the  Operating  Companies  to  as- 
sist the  Operation  and  Engineering 
Department  of  the  A.  T.  &  T.  Co.  to 


visits  to  all  Companies,  to  get  first- 
hand information  on  the  adequacy  of 
these  instructions,  and  suggestions 
for  Improvement. 

Based   on   the   facts   assembled  by 
the  "working  group,"  the  Joint  Com- 


An  ''improved  method'"  of  pole  raising,,  Jor  which  there  probably  was  yto  ''Practice' 
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bring  the  Practices  up  to  date.  The 
men  were  selected  as  specially  quali- 
fied from  the  standpoint  of  field  ex- 
perience. 

The  present  Practice  writers 
have  had  experience  in  almost  every 
operation  of  the  Plant  and  Engineer- 
ing Departments.  The  average  Bell 
System  service  of  the  group  is  over 
22  years.  Practically  every  one  of 
the  Operating  Companies  is  repre- 
sented. History  repeats  itself — two 
of  the  men  who  were  on  loan  to  the 
A.  T.  &  T.  Co.  as  practice  writers 
about  20  years  ago  are  back  on  loan 
again,  serving  in  a  supervisory  ca- 
pacity in  the  group. 


*^ Practice''  Preparation:  Hard 
Work,  Perseverance y  Patience 

The  writer's  job  starts  with  the 
need  for  a  Practice  :  a  new  develop- 
ment, perhaps,  an  improvement  or 
change  in  an  existing  circuit,  or  an  un- 
usual operating  condition  arising  in 
one  of  the  Companies. 

Upon  receipt  of  his  assignment, 
the  writer  proceeds  to  gather  his 
basic  material  for  the  particular 
Practice.  He  consults  drawings, 
old  issues  of  Practices,  general  let- 
ters, posted  comments  from  the  Op- 
erating Companies  in  the  form  of 
engineering  complaints,  letters,  and 
locally  issued  practices;  Bell  Tele- 
phone Laboratories  notes;  members 
of  the  A.  T.  &  T.  Headquarters  staff, 
the  Bell  Telephone  Laboratories,  and 
in  some  cases  one  or  more  of  the 
Operating  Companies.  He  may  also 
go  out  on  a  field  trial  of  a  new  de- 
velopment, to  secure  first  hand  in- 
formation. 

Once  the  information  is  available, 


preparation  of  the  first  draft  begins. 
At  this  time  the  writer  lays  plans  for 
any  illustrations  required.  He  may 
decide  to  use  only  pencil  sketches  in 
the  early  stages,  or  he  may  feel  that 
it  Is  advantageous  to  have  the  Draft- 
ing Department  prepare  the  draw-  \ 
ings  in  final  form. 

When  the  writer  finishes  the  draft 
of  his  text,  copies  are  sent  out  for 
comments  to  members  of  the  A.  T. 
&  T.  Headquarters  staff,  the  Bell 
Telephone  Laboratories,  and,  in  some 
cases,  a  few  of  the  Operating  Com- 
panies. 

Comments  are  generally  received 
from  most  of  the  people  to  whom 
copies  of  the  Practice  have  been 
sent.  If  the  comments  are  minor, 
the  writer  can  proceed  at  once  to 
incorporate  them  in  his  draft.  If 
major  comments  are  involved,  he 
must  hold  up  the  revision  pending  the 
results  of  a  conference  among  the 
persons  concerned.  In  the  revision 
process,  the  writer  usually  finds  that 
a  pair  of  scissors  and  a  tube  of  rub- 
ber cement  are  Important  tools.  Co- 
incident with  the  incorporation  of 
comments,  any  changes  required  In 
the  Illustrations  are  made. 

In  revnewing  the  comments,  the 
writer  sometimes  finds  that  one  com- 
ment may  be  diametrically  opposite 
another  In  Its  apparent  Intent.  He 
must  reconcile  these,  keeping  con- 
stantly In  mind  that  when  the  Prac- 
tice Is  issued,  it  must  represent  the 
best  views  of  the  A.  T.  and  T.  Com- 
pany, the  Bell  Telephone  Labora- 
tories, and  the  Operating  Companies. 

Accuracy  also  the  writer  must  al- 
ways have  before  him.  He  realizes 
that  a  transposition  of  digits  In  the 
code  number  of  a  piece  part  may 
mean   the  difference  between  a  very 
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This  is  the  group  of  writers  borrowed  from  the  Associated  Companies — less  four  who 

were  unable  to  be  preseyit 


small  motor  and  a  large  motor-gen- 
erator set.  A  misplaced  decimal 
point  in  a  Transmission  Practice 
may  result  in  the  design  of  a  circuit 
which  is  inoperative.  The  writer 
knows  that  with  the  wide  distribution 
of  this  material,  the  impact  of  an 
error  will  be  great. 
-  After  all  comments  have  been  in- 
corporated and  the  copy  retyped,  the 
writer  may  feel  that  he  is  ready  to 
submit  the  revised  copy  for  approval. 
However,  if  some  of  the  comments 
were  major,  he  may  decide  to  submit 
the  copy  for  further  check  by  the  in- 
terested persons.  In  such  cases,  fur- 
ther revisions  may  be  necessary. 

Once  approval  is  obtained,  the  re- 
maining work  of  the  writer  is  largely 
that  of  making  sure  that  no  errors 
creep  in  during  the  reproduction  proc- 
ess. 

As  may  be  surmised,  the  writers 
have  had  to  overcome  many  difficul- 
ties. But  their  efforts  have  resulted 
in  an  appreciable  increase  in  the  pro- 
duction of  Practices;  a  real  dent 
has  been  made  in  the  "urgent"  back- 


log. Furthermore,  many  new  ideas 
and  improvements,  in  line  with  the 
Joint  Committee  recommendations, 
have  been  introduced.  Already  many 
of  the  instructions  prepared  by  the 
present  groups  of  writers  are  in  use 
in  the  Operating  Companies,  and  the 
comments  concerning  them  demon- 
strate that  the  authors  are  equipped 
with  the  "know-how"  of  PRACTICE 
writing.  The  writers  themselves  are 
of  the  unanimous  belief  that  the  ex- 
perience they  have  obtained  will  be 
of  great  help  to  them  upon  return  to 
their  home  Companies. 

The  value  of  Practices  to  the 
Bell  System,  and  indirectly  to  tele- 
phone users,  has  been  demonstrated 
time  and  again :  in  normal  day-to-day 
operations  and  during  emergencies. 
Bell  System  Practices  have  played 
an  important  part  In  holding  costs 
down  and  in  helping  to  meet  the  Sys- 
tem's objective  of  constant  Improve- 
ment In  service.  They  are  a  direct 
result  of  the  efforts  of  the  entire  Bell 
System  team:  design,  manufacture, 
and  operation. 


On  Being  a  Responsible  Individual 

Cleo  F.  Craig 


On  June  5,  1952,  the  honorary  degree  of  Doctor  of  Laws  ivas  con- 
ferred on  President  Cleo  F.  Craig  of  A .  T.  iiJ  T.  by  his  Alma  Alater, 
the  University  of  Missouri,  from  ivhich  he  had  been  graduated  in 
IQIJ  as  a  Bachelor  of  Science.  The  following  paragraphs  are  from 
Air.  Craig's  address  to  this  year's  graduating  class.      Editor 


As  YOU  take  your  place  in  your  re- 
spective communities,  you  and  your 
neighbors  can  and  must  determine 
how  much  responsibility  and  freedom 
you  want.  In  the  event  you  don't 
feel  very  courageous  or  competent, 
you  will  let  the  government — which 
is  made  up  of  people  much  like  you — 
decide  what  you  shall  do  and  when 
and  how  you  shall  do  it. 

After  all,  if  your  community  gives 
up  or  fails  in  its  functions,  the  state 
will  surely  move  in,  and  your  influ- 
ence is  smaller  in  the  state  than  in 
your  town.  If  the  state  fails,  the 
Federal  Government  moves  in  and 
your  influence  is  still  smaller  there. 

In  fact,  a  people  who  form  the 
habit  of  taking  orders  from  a  central 
government  are  conditioning  them- 
selves for  dictatorship.  What  then 
happens  is  that  no  one  except  the 
people  at  the  center  retains  any  or- 
ganization or  authority  or  has  kept 
in  practice  for  doing  anything. 

Today,  our  communities  and  our 
country   have   great   need   for   a   re- 


newed and  a  stronger  belief  in  free- 
dom for  the  individual.  Our  nation 
is  lis — the  people  of  America.  For 
our  nation  to  stay  free,  we  as  indi- 
viduals must  keep  ourselves  free. 
No  other  people  can  destroy  our 
freedom.  None  can  maintain  that 
freedom — but  ourselves.  And  work- 
ing at  preserving  our  freedom  means, 
among  other  things,  being  enough 
concerned  with  government  to  see 
that  it  is  run  honestly  and  with  as 
little  control  over  our  personal  and 
family  affairs  as  is  really  necessary. 
Some  of  the  most  difl'icult  and  im- 
portant opportunities  that  you  as 
Americans  have  to  deal  with  are  In 
this  field. 

In  the  field  of  business,  likewise, 
there  is  fruitfulness  in  freedom.  Al- 
most any  organization  does  better 
when  it  puts  all  the  responsibility  it 
can  on  the  people  down  the  line  and 
gives  them  the  greatest  freedom  pos- 
sible. In  a  large  business,  where 
many  people  are  involved,  it  is  a  high 
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art  to  hold  to  a  common  purpose — 
a  common  standard — and  at  the 
same  time  maintain  freedom  for 
those  at  all  levels  to  use  their  brains 
and  energies. 

I  could  take  your  own  future  as 
an  illustration. 

If  you  start  working  in  some  or- 
ganization and  therefore  under  su- 
pervision, I  forecast  you  will  crave 
more  freedom.  You  will  complain 
to  yourself  and  others  of  red  tape, 
lack  of  imagination,  and  all  the  blun- 
ders that  your  bosses  commit.  And 
you  will  be  at  least  partially  right; 
for  in  spite  of  diligent  efforts  toward 
decentralization  In  recent  years,  man- 
agement In  general  has  a  long  way  to 
go  In  this  difficult  direction.  There 
is  great  opportunity  here,  and  I  hope 
that  as  you  progress  and  occupy  seats 
of  authority,  you  will  remember  your 
own  complaints  and  see  if  you  can 
Improve  the  lot  of  the  youngsters 
who  follow  you. 

And  may  I  make  another  com- 
ment? On  the  average,  you  will  be 
fit  for  promotion  before  you  get  it. 
Fitness  often  has  to  be  demonstrated 
in  a  number  of  ways  and  to  more 
than  one  individual.  That  takes  a 
little  time. 

Also,  when  you  are  ready  and  cap- 
able of  moving  up,  there  must  be 
a  place  to  move  to — or  you  can't 
move.  However,  if  you  are  really 
good  promotable  material,  such  pe- 
riods when  you  seem  to  be  standing 
still  will  be  short,  and  you  can  help 
to  shorten  them  even  more  by  con- 
tinuing to  do  the  job  at  hand  so  well 
that  you  become  the  logical  candidate 
for  a  move. 

It  Isn't  your  standing  or  rank  at 
any   one    moment    that    counts.      It's 


what  you  do  In  your  job.  Will  you 
give  it  your  best  and  keep  on  giving 
in  spite  of  everything? 

If  you  will,  the  difficulties  will  only 
stimulate  you — not  discourage.  You 
will  grow  strong  from  your  troubles. 
You  will  create  for  yourself  unlim- 
ited opportunity.  And  that  Is  true 
in  business,  agriculture,  education,  or 
any  of  the  professions  or  other  pur- 
suits for  which  you  have  been  prepar- 
ing yourselves.   .   .   . 

One  further  thought  that  I  will 
just  mention:  The  way  responsibili- 
ties have  to  be  divided  these  days, 
many  of  you  will  be  doing  rather 
specialized  work.  In  producing  more 
goods  and  new  kinds  of  goods,  the 
specialist  has  a  very  Important  part 
to  play.  He  can  play  it  best,  how- 
ever. If  at  the  same  time  he  keeps 
his  angle  of  vision  wide. 

How  USEFUL  some  of  you  may  be 
in  a  particular  line  of  work  depends 
on  whether  you  keep  your  ideas  wider 
than  your  specialty — on  how  well  you 
can  see  the  meaning  of  what  you  are 
doing  in  relation  to  the  work  of 
others. 

You  remember  it  was  said  of  St. 
Francis  of  Asslsl  that  one  day  when 
he  was  hoeing  in  his  garden,  someone 
asked  him  what  he  would  do  if  he 
knew  he  would  die  at  the  end  of  the 
day. 

He  answered  that  he  would  finish 
hoeing  the  garden. 

The  meaning  of  that  to  me  is  that 
he  had  a  clear  understanding  of  the 
relation  between  what  he  was  doing 
and  all  the  rest  of  life.  His  thought 
traveled  farther  than  the  handle  of 
the  hoe. 

He  also  knew  that  the  way  he 
looked  after  his  own  little  patch  of 
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ground  was  Important.  And  It's  just 
as  important  to  you  as  It  was  to  him. 

The  more  highly  organized  our 
society  becomes,  the  more  our  ac- 
tivities are  joint  with  other  men  and 
women,  the  more  we  depend  on  each 
other.  But  we  can  only  depend  on 
each  other  If  Individually  we  set 
worth-while  goals.  No  group  of 
people  can  advance  except  as  Indi- 
viduals In  the  group  grow  and  de- 
velop. 

How  does  a  responsible  Individual 
grow?  What  Is  the  kind  of  thinking 
that  guides  him?  And  how  does  he 
measure  his  growth? 

I  think  first  he  tries  to  keep  In 
mind  that  the  real  measure  of  all  his 
effort  Is  not  what  he  gets  In  material 
things  but  rather  what  he  becomes. 
It  Is  what  he  becomes — and  keeps  on 
becoming — that  determines  his  Influ- 
ence and  effect  on  the  lives  of  other 
people.  And  he  realizes  that  only  as 
he  can  Influence  others  for  good,  will 
he  truly  accomplish  anything. 

The  process  he  follows  Is  pretty 
much  a  process  of  taking  on  larger 
responsibilities  In  exchange  for 
smaller  ones.  And  he  makes  his  In- 
fluence felt  largely  by  example.  By 
excellence  of  workmanship — how  he 
cares  for  his  own  patch  of  ground. 
By  willingness  to  do  the  hard  jobs. 
By  giving  his  fellow-men  and  women 
an  extra  something  of  value.  Thus 
by  his  own  actions  he  makes  It  easier 
for  the  neighbors  to  do  likewise. 


The  world  Is  so  big,  and  so  full  of 
machinery,  that  you  may  think  It 
somewhat  overpowering. 

But  don't  let  size  and  machinery 
dismay  you. 

Everything  worth  while  still  be- 
gins with  a  human  being — with  a 
person  just  like  you.  The  progress 
of  a  country  comes  not  so  much  from 
mass  action  as  from  individual  Im- 
provement. 

The  wars  and  the  trials  that  have 
been  shaking  the  world  have  cost  us 
much  here  in  America.  They  have 
left  us  with  less  liberty  than  before, 
and  our  opportunities  are  more  diffi- 
cult, perhaps,  than  they  used  to  be. 
Regardless  of  where  or  how  these 
matters  begin,  they  are  costly  to 
everyone. 

But  there  is  no  necessity  for  the 
loss  to  be  permanent.  The  remedy 
— and  I  repeat — Is  within  the  indi- 
vidual :  within  you. 

As  to  the  outcome,  I  am  strongly 
optimistic.   .   .   . 

You  who  are  graduating  have  a 
great  heritage. 

I  know  you  will  cherish  it  and 
make  your  own  Important  contribu- 
tions to  it — that  you  will  build  It  even 
stronger. 

And  so  I  have  complete  faith  that 
you  and  Americans  like  you  will  for- 
tify your  determination  to  remain 
free  men  and  women;  that  there  will 
be  courage  In  full  measure  to  defeat 
the  threats  we  face.   .   .   . 


195^  Observance  oj  Memorial  Day  99 

Memorial    Day    Ceremonies  at  A.  T.  &  T.   Head- 
quarters Honor  Bell  System  Men  and  Women 

In  Two  Wars 

Ceremonies  observing  Memorial  Day  were  held  on  May  2g  he- 
fore  the  eofumemorative  plaque  in  the  lobby  of  the  American  Tele- 
phone and  Telegraph  Company  building  at  ig^  Broadway  in  New 
York  City.  They  zvere  conducted  by  Bell  Telephone  Post  ^97  on 
behalf  of  all  Telephone  Posts  of  the  American  Legion,  since  the 
plaque  commemorates  tlie  sacrifices  of  all  Bell  System  employees 
who  served  in  tzvo  zvai's. 

President  Cleo  F.  Craig  of  A.  T.  &  T.  and  Mr.  J.  J .  Morrow, 
Commander  of  the  Legion  Post,  placed  a  wreath  at  the  base  of  the 
bronze  memorial  tablet.  This  zvas  followed  by  a  moment's  silence 
and  the  sounding  of  Taps. 

Before  the  placing  of  the  wreath,  Mr.  Craig  spoke  briefly  of  the 
significance  of  the  gathering,  which  numbered  some  two  thousand 
telephone  people.  They  had  come  together,  he  said,  "to  pay  trib- 
ute to  our  fellow  men  and  women  of  the  Bell  System. 

"The  plaque  which  commemorates  their  service  and  sacrifice 
was  erected  to  be  a  constant  reminder  of  our  pride  in  them  and 
of  our  gratitude  to  them.      It  reads: 

"  'hi  lasting  memory  of  one  thousand  seven  hundred 
and  sixteen  Bell  System  employees  zvho  gave  their  lives 
for  their  country  in  tzvo  zvorld  wars  and  in  honor  of  all 
of  the  ninety-four  thousand  eight  hundred  and  forty-seven 
who  served.' 

"To  these  we  now  add,  and  remember  in  our  thoughts  and 
prayers,  sixty-three  who  have  given  their  lives  since  the  conflict 
in  Korea  began  and  sixteen  thousand  eight  hundred  now  with 
the  colors. 

"As  citizens  and  as  members  of  the  Bell  System,  we  are  all  in 
the  service  of  the  nation. 

"May  zve  draw  courage  from  the  memory  of  those  zve  honor, 
and  may  our  prayers  for  them  renezv  our  faith  and  strength  to 
accomplish  the  tasks  that  are  ours." 


Last  Remai?iing  Sections  of  Veteran  New  York-  Washington 
and  New  York-Chicago  Circuits  Will  Follow  Philadelphia- 
Chicago  I^i?ie  into  Oblivion  Before  Long 


Noted  Old  LD  Lines  Are 
Finally  Retirin 


Richmond  B.  IVilUams 


Note:  Somethuig  of  the  high  adventure  of  America  s  pioneering  days 
still  persisted  when  the  early  long  distance  telephone  lines  tvere  built, 
half  a  century  and  more  ago.  The  neivs  that  the  remaining  sections 
of  three  of  these  old  lines  were  about  to  vanish  evoked  in  some  of  the 
men  who  worked  on  them  recollections  of  those  undertakings  and  of  a 
period  when  the  blacksmith  and  the  tiuenty-five  cent  dinner  were  still 
honored  members  of  the  Artierican  community.  The  following  arti- 
cle is  based  on  the  responses  of  some  JO  telephone  men  to  requests  for 
first-hand  information  about  this  trio  of  yester-year's  lines.      R.B.W. 


As  TELEPHONE  HISTORY  lengthens, 
and  new  facilities,  such  as  radio 
relay,  come  upon  the  communication 
scene,  the  veteran  plant  of  yesterday 
gradually  disappears.  For  some 
time,  only  short  sections  of  the  pio- 
neer New  York-Washington,  New 
York-Chicago,  and  Philadelphia-Chi- 
cago open-wire  lines  have  been  in 
service.  And  recently  even  these 
spans  have  been  dismantled  or  are 
scheduled  to  go  ere  long. 

These  old  lines  did  more  than  ex- 
pand the  sphere  of  long  distance  tel- 
ephony.     As    they   made    their    diffi- 


cult way  across  rocky  fields,  swamps, 
rivers,  forests,  and  mountains,  these 
lines  provided  all  the  classic  prob- 
lems to  test  the  stamina  and  ingenu- 
ity of  construction  forces  and  those 
charged  with  maintaining  that  com- 
parative unknown — a  very  long  tele- 
phone circuit.  They  also  were  peri- 
odically rebuilt  to  some  degree  as 
new  types  of  equipment — loading 
coils,  for  instance,  and  later  repeaters 
— were  developed  for  better  trans- 
mission. Again,  they  carried  some 
of  the  first  private  line  services  for 
financial   houses   and   the   press;   and 
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The  men  and  equipment  under  Foreman  J.  0.  Murphy  line  up  for  a  photographer 
{atop  a  building  in  the  fair  grounds  at  Ridgeway,  Pa.)  to  show  what  the  well-set-up 

construction  gang  looked  like  in  i8g6 


much  early  carrier  telephone  and 
telegraph  development  work  was  per- 
formed over  their  spans  of  copper, 
J  These  vanishing  lines  touched  a 
number  of  offices  which  in  themselves 
have  become  centers  of  telephone  his- 
tory. What  old  timer,  for  exam- 
ple, hasn't  recollections  of  Newtown 
Square  and  Brushton,  Pa.;  of  Mau- 
mee,  Ohio;  and  of  Morrell  Park, 
joined  to  Chicago  by  a  "bob  tail" 
street  car? 

Over  the  years  many  sections  of 
these  pioneer  lines  have  been  dis- 
posed of.  However,  such  action  by 
no  means  spells  any  waste  of  valu- 
able materials.  Sometimes,  after 
finishing  its  long  distance  role,  a  sec- 
tion may  merely  change  function  and 
become  part  of  local  or  regional  tele- 
phone facilities.  Or  the  re-usable 
poles,  cross  arms,  and  hardware  may 
find  their  way  back  into  telephone 
plant  at  other  places.  Significantly, 
in    these    critical    times,    copper   wire 


and  other  metals  will  be  re-smelted 
as  usual  for  immediate  re-use  for 
vital  communications  purposes.  Fi- 
nally, a  fragment  may  form  a  souve- 
nir, cherished  by  a  telephone  man  for 
its  associations. 

New  York  to  IVashington 

The  New  York-Washington  line,  a 
real  A.  T.  &  T.  Company  pioneer, 
started  out  as  the  New  York-Phila- 
delphia line,  which  was  built  between 
August  1885  and  April  1886.  Be- 
tween April  and  November  1889,  it 
was  extended  to  the  national  capital, 
and  its  name  was  changed  accord- 
ingly. To  handle  increased  traffic, 
the  original  section  between  New 
York  and  Philadelphia  was  supple- 
mented by  a  second  line,  built  be- 
tween July  1900  and  May  1901. 

The  first  section  was  made  up  of 
about  an  equal  number  of  cedar  and 
pine  poles,  originally  45  feet  tall  but 
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later  shortened  to  a  little  over  30 
feet.  It  carried  24  copper  wires, 
and  a  so-called  iron  "zero"  wire  as 
well,  affixed  to  the  top  of  the  poles. 
This  addition,  thought  to  add  to  the 
stability  of  the  line,  was  later  used 
as  a  grounded  telegraph  circuit.  In 
those  days,  incidentally,  the  present 
system  of  referring  to  the  size  of 
wires  by  their  diameter  in  mils  was 
not  followed.  The  records  mention 
Nos.  12,  14,  and  16  gauge.  The 
first  was  the  strongest.  Later  the 
even  stronger  No.  8  gauge  was  also 
employed.* 

The  second  section — between 
Philadelphia  and  Washington — had 
about  four  cedar  poles  to  every  pine 
pole.  Originally  40  feet  tall,  they 
too  were  cut  down  to  the  same 
height.  At  first  only  ten  copper  wires 
and  the  iron  zero  were  stretched  on 
this  part  of  the  line.  The  remain- 
ing span  of  the  original  New  York- 
Washington  line,  still  standing  be- 
tween Mount  Holly  and  Camden, 
N.  J.,  is  due  to  be  dismantled  this 
Fall. 

New  York  to  Chicago 

The  line  between  New  York  and 
Chicago  was  built  in  eight  sections, 
to  be  ready  for  the  famous  World's 
Fair  held  in   1893  on  the  shores  of 

*  This,  a  size  in  Birmingham  Wire  Gauge, 
was  generally  used  for  iron  wire,  but  Long 
Lines  used  it  for  copper  wire.  Its  diameter  is 
.165  mils.  No.  12  (New  British  Standard)  is 
.104  mils.  Cable  conductors  then  as  now  were 
ordinarily  coded  according  to  the  American 
Wire  Gauge,  which  is  identical  with  the  Brown 
&  Sharpe  Gauge. 


Left:  One  of  these  three  historic  old  tele- 

pho)u'  lines  is  no  77iore,  and  the  other  two 

are  due  to  follow  it  into  oblivion 
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Lake  Michigan.  The 
eastern  portion,  origi- 
nally known  as  the 
Pennsylvania  Central 
Line,  was  begun  In 
November  1889  in  Jer- 
sey City  and  was  com- 
pleted to  Pittsburgh  in 
October  1891.  It  was 
almost  entirely  com- 
posed of  35-foot  cedar 
poles,  later  cut  back  to 
about  30  feet,  and  its 
various  sections  carried 
between  six  and  ten 
copper  wires  as  well  as 
the  iron  zero  wire. 

The  western  portion, 
begun  In  February 
1 89 1,  was  finished  in 
October  1892,  when  it 
reached  a  point  one 
mile  west  of  Ham- 
mond, Ind.  Here  It 
was  connected  with  the 
A.  T,  &  T,  Company's 
Chicago-Blue  Island 
line,  which  had  been 
built  between  January 
and  July  in  1889,  in 
anticipation  of  the 
construction  of  the 
line  extending  west- 
ward   from    New    York 


r.n   * 


^ 


Goodbye  to  an  old  timer:  the  last  section  oj  the  original 
Philacielphia-Chicago   line,  from    Marion   to    Logans- 
port,  Ind.,  was  dismantled  last  October 


was,  no  doubt,  in  line  with  the  report 
Cedar  poles  varying  In  height  be-     by   A.   T.   &   T.    President   Howard 


tween  40  and  45  feet  were  used  on 
the  western  portion  of  the  New 
York-Chicago  line,  but  ultimately 
they  too  were  leveled  off  at  about 
30  feet.  This  portion  also  carried 
between  six  and  ten  copper  wires  and 
the  familiar  Iron  zero.  The  remain- 
ing link  of  this  pioneer  line — between 
Maumee,  O.,  and  South  Bend,  Ind. 
— is  slated  for  later  dismantling. 
Extension     of    telephone     circuits 


Stockton,  In  March  of  1888,  that 
''The  Income  from  the  long  lines  Is 
now  more  than  sufficient  to  meet  the 
current  expenses,  and  there  Is  every 
reason  to  expect  that  before  next 
year  it  will  pay  a  moderate  profit." 
In  the  same  report  he  stated.  In 
speaking  of  the  lines  between  New 
York,  Albany,  and  Boston,  that  their 
"success  electrically,  as  well  as  com- 
mercially,  has   been  beyond   our   ex- 


I04 


Bell  Telephone  Magazine 


SUMMER 


pectatlon."  Perhaps  this  was  be- 
cause, as  early  as  March,  1885,  a  re- 
port of  the  predecessor  American 
Bell  Telephone  Company  confidently 
stated:  "Conversation  can  readily  be 
carried  on  in  low  tones,  the  speaker's 
voice  being  easily  recognized."  All 
of  which  augured  well  for  the  new 
long  lines. 

A  telephone  executive  of  today  re- 
marks that,  to  a  considerable  extent, 
the  success  of  these  old  long  distance 
lines  was  due  to  acknowledged  high 
standards  of  construction  and  main- 
tenance. "The  lines  were  clear  of 
trees,  sagging  wires,  broken  insula- 
tors, and  similar  faults,"  he  points 
out.  "There  is  no  question  but  that 
these  factors  had  an  enormous  part 
in  our  reputation  for  good  service, 
built  up  in  the  days  when  competing 
forces  were  actively  at  work." 


Philadelphia  to  Chicago 

The  third  old  timer,  the  line  be- 
tween Philadelphia  and  Chicago,  was 
constructed  as  one  project  between 
April  and  December  1901.  From 
Newtown  Square,  outside  of  the 
Quaker  City,  its  35-foot  chestnut 
poles  carried  twenty  copper  wires  as 
far  as  the  test  station  at  Dallastown, 
Pa.,  60  miles  to  the  west.  Beyond 
that,  only  ten  copper  wires  ran  on 
30-foot  chestnut  poles  into  Brushton, 
outside  of  Pittsburgh,  which  was 
reached  in  July.  From  here  the  same 
number  of  wires  was  carried  on 
cedar  poles  of  similar  height  into 
Morrell  Park,  the  test  and  operating 
station  outside  of  Chicago.  By  this 
time  the  iron  zero  wire  was  no  longer 
used. 

The  last  remaining  section  of  the 
original  Philadelphia-Chicago  line — 


Down  by  the  Pennsylvatiia  Railroad  tracks  in  Baltimore^  this  gang  paused  to  let  the 
photographer  record  the  J  act  that  poles  were  really  long  at  the  tur>i  of  the  century 
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from  Marion  to  Lo- 
gansport,  Ind.  —  was 
dismantled  last  Octo- 
ber. 

Good  Old  Days 

The  neat  reports  of 
the  Engineer's  Depart- 
ment in  New  York, 
kept  in  black  binders 
stamped  in  gold,  re- 
veal many  details  about 
these  lines  and  in- 
clude items  unfamiliar 
to  present-day  account- 
ants. Usually  typed, 
but  often  in  fine  hand- 
writing, they  lay  bare  the  anatomy  of 
a  horse-and-buggy  era  in  telephony. 
The  team  and  driver  so  important 
to  such  enterprises  then  were  usually 
hired,  it  seems,  for  $65  a  month. 
There  were  entries  as  well  for  the 
"reel  wagon,"  the  "board  hunter," 
the  "dinner  wagon  and  driver"  and 
for  shoeing  many  a  horse.  Gang 
leaders  were  ordinarily  paid  $35  and 
board  a  month  and  their  men  $30 
and  board  a  month — for  the  stand- 
ard ten-hour  day,  six-day  week,  of 
course.  Not  to  mention  the  fre- 
quent and  very  unstandard  stretch  of 
hours  during  which  devoted  men  in  a 
pioneer  industry  struggled  to  get  the 
line  across  rocky  soil,  over  the  river, 
and  up  the  hill. 

Stout  Fellows 

"Four  months  out  of  the  year  we 
started  out  before  daylight  in  order 
to  be  on  the  job  at  7  A.M.  Then  we 
worked  until  6  P.M.  and  came  in 
after  dark.  That  was  known  as  the 
good  old  days,"  writes  one  member 
of  a  gang  of  yesteryear. 


./  /i)ic  crew  at  Hazelto)i,  Pa.,  in  igio,  all  set  for  a  big 

day's  work-out 


"In  many  ways  the  foreman  of  an 
early  wire  gang  was  like  the  skipper 
of  an  old-time  sailing  vessel,"  writes 
a  retired  employee.  "Both  have  gone 
out  now,  but  the  point  is :  they  suc- 
cessfully met  the  conditions  they  were 
up  against.  It  must  be  borne  in  mind 
that  [the  foremen]  had  to  rule  over 
as  hard  boiled  a  lot  of  men  as  was 
ever  gathered  together.  They  could 
control  their  gangs  only  by  being 
tougher,  braver,  more  reckless,  and 
withal  better  fellows  than  any  of  the 
men  under  them," 

Another  writer  also  testifies  to  the 
rough  qualities  of  the  men  but  adds, 
"Many  of  them  would  get  down  on 
their  knees  and  make  a  little  prayer 
beside  their  beds  at  night." 

The  brawny  men  who  worked 
so  indefatigably  played  hard  too. 
Whenever  a  group  of  pioneers  gets 
together  there  is  many  a  chuckle  over 
the  pranks  they  played  on  each  other, 
the  horse  shoes  they  pitched,  the 
poker  they  played  over  the  week- 
ends, and  the  dances  they  occasion- 
ally  found   in   the   quiet   little   towns 
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along  the  lines.  A  good  iippercut 
relieved  tension  once  in  a  while,  and 
in  some  territory  there  was  fishing 
and  hunting  and  even  the  rarer  sport 
of  shooting  rattlesnakes.  The  cup 
that  cheers  had  its  devotees  too — 
which  prompts  one  telephone  man  to 
characterize  a  particular  driver  as 
the  "only  fellow  I  ever  knew  who 
could  tell  from  the  color  of  a  farm 
house  and  its  general  surroundings 
whether  they  had  any  hard  cider  in 
the  cellar.  He  was  seldom  wrong." 
Despite  such  occasional  shenani- 
gans, the  telephone  men  enjoyed 
an  excellent  reputation  where  they 
worked  or  were  stationed  along  the 
lines.  "Often,  when  we  turned  up  to 
do  a  job  the  local  farmers  would  not 
allow  us  on  their  property  until  they 
were  sure  that  it  was  all  right  with 
Bob  X — ,"  writes  one  of  the  ex- 
members  of  a  gang.  "Bob,  the  sec- 
tion lineman,  was  the  Telephone 
Company  in  person  and  nothing 
could  be  done  unless  it  was  all  right 
with  him."  Another  states:  "The 
children  would  say  with  great  re- 
spect, 'That's  Fred  Y— 's  line'!" 

Before  Ea?-th  Borers  Appeared 

Every  note  or  conversation  high- 
lights the  exhausting,  back-breaking 
labor  pole-hole  digging  and  pole  set- 
ting meant  before  the  day  of  modern 
equipment.  Also,  rivalry  was  keen 
— and  a  word  of  praise  long  remem- 
bered. One  of  the  men  still  recalls 
an  incident  which  occurred  when  he 
was  working  at  Oxford,  Pa,,  on  the 
Philadelphia-Chicago  line. 

One  day  A.  S.  Campbell,  Con- 
struction Superintendent  of  the  A.  T. 
&  T.  Company,  and  Walter  E.  Ains- 
worth,  his  assistant,  "happened  by 
just   as   I   had   my   hole   down   about 


five  feet,  with  my  rocks  in  one  pile 
and  the  dirt  in  another,"  he  remem- 
bers. The  visitors  observed  his  use 
of  the  spoon  shovel  and,  as  they 
went  off,  Mr.  Campbell  remarked, 
"Walter,  there's  a  mighty  good  hole- 
digger."  The  glow  of  pleasure 
called  forth  by  that  remark  was  un- 
forgotten  fifty  years  later. 

Another  writer  tells  of  watching 
the  New  York-Chicago  line  being 
built  in  1889  through  Mifflintown, 
in  Juniata  County,  Pennsylvania,  be- 
fore he  worked  for  the  company. 
"Many  of  the  poles  were  50  feet  in 
length  and  it  was  a  marvel  how  the 
job  was  handled.  Every  man  had  a 
certain  thing  to  do  and  knew  just  how 
to  do  it.  I  have  my  doubts  that  a 
gang  of  men  like  that  could  be  gath- 
ered today  to  work  together  as  they 
did."  The  tools  might  be  on  the 
primitive  side,  observes  a  retired  ex- 
ecutive, but  the  skill  and  spirit  of 
the  men  left  nothing  to  be  desired. 

Perhaps  it  was  the  difficulty  of 
raising  these  wooden  giants,  together 
with  the  task  of  affixing  a  battery  of 
cross-arms  to  them,  which  made  each 
pole  a  separate  personality  to  the 
men  who  reared  and  cared  for  them. 
Recent  correspondence  and  older 
files  devoted  to  these  lines  fairly 
bristle  with  the  designation  of  poles 
by  number,  and  it  is  obvious  that 
these  usually  impersonal  digits  clearly 
suggest  the  faces  of  old  friends — or 
enemies — whose  appearance  and  sur- 
roundings are  completely  familiar. 

Aside  from  so  much  hand  labor,  a 
deterrent  to  speedy  construction  in 
those  days — and  ultimately  to  quick 
trouble  clearing — was  the  state  of 
the  roads.  "Owing  to  the  extreme 
bad   condition    of   roads   in   this   sec- 


1952 


Old  LD  Lines  Are  Finally  Retiring 


107 


Although  the  gang  evidently  raised  this  40-foot  pole  successfully,  scarcely 
piking  in  accordance  with  later  and  safer  methods 


•■■:/:-. 


a  man  is 


tion  [in  Pennsylvania  near  Brushton] 
the  work  is  progressing  slowly,"  ends 
one  construction  report  which  could 
do  for  many  a  similar  project.  None 
too  good  in  the  best  of  weather,  the 
roads  became  quagmires  on  wet  days 
and  wagons  sank  up  to  their  hubs 
in  red  clay  "gumbo."  Construction 
forces  which  had  to  transport  poles 
ranging  from  40  to  90  feet  in  length 
had  their  work  cut  out  for  them  un- 
der such  conditions — even  before 
they  started  raising  the  giants  with 
few  aids  to  muscle-power. 

Pride  in  the  Work 

The  men  recently  Involved  in  con- 
structing the  first  coast-to-coast  radio 
relay  route  will  have  no  difficulty  in 


appreciating  the  pride  of  those  who 
worked  to  open  pioneer  lines  in  the 
past.  Long  after  the  facilities  had 
become  part  of  the  plant,  those  con- 
cerned delighted  in  telling  of  their 
roles  in  the  enterprises.  In  fact,  a 
retired  engineer  remarked,  they  were 
not  always  exactly  modest  in  such 
descriptions. 

When  this  engineer  was  wire  chief 
at  Harrisburg,  Pa.,  one  of  the  gen- 
eral foremen  dropped  in  and  in  the 
course  of  conversation  casually  re- 
marked, "When  I  built  the  New 
York-Chicago  line  through  Harris- 
burg. .  .  ."  His  host  was  greatly 
impressed  until  another  foreman, 
passing  through  the  city  later  on, 
made    a    similar    observation.      This 
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prompted  the  wire  chief  to  turn  to 
his  boss  and  express  his  wonderment. 
The  latter  smiled  and  replied,  "Well, 
it  probably  required  several  foremen 
to  build  the  New  York-Chicago  line." 

About  a  month  afterward,  his 
boss  said,  "The  man  who  built  the 
New  York-Chicago  line  will  be  here 
tomorrow."  The  next  day  brought 
in  Mr.  Campbell,  but  in  the  course 
of  an  hour's  talk  about  telephone 
matters  he  said  never  a  word  about 
building  the  New  York-Chicago  line 
through  Harrisburg  or  anywhere 
else. 

In  the  early  days,  the  right-of- 
way  man  was  more  often  a  gang  fore- 


r 


I 


man  than  a  lawyer.  Most  of  them 
were  appreciative  of  the  importance 
of  making  a  good  impression  on  the 
public  but,  faced  with  the  need  of 
pushing  the  line  through,  some  of 
them  were  not  overly  concerned  with 
niceties — as  the  maintenance  people 
discovered  later.  Occasionally,  con- 
struction forces  worked  with  thoughts 
of  the  arrival  of  the  sheriff  in  their 
minds,  and  irate  owners  stood  in 
newly  dug  pole-holes  or  took  shot- 
guns in  hand  while  discussing  prop- 
erty rights.  Money  was  not  exactly 
squandered  by  the  advance  agents 
either — to  judge  by  many  a  grant 
through  an  entire  property  for  $i.oo, 


>N»^^ 
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A  line  ga>ig^  ivith  mascot,  sits  for  its  photograph  on  a  peaceful  Sunday  afternoon  forty-two 
years  ago.     It  will  be  noted  that  quite  a  few  derbies  were  being  worn  then  in  Pimlico,  Md. 
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or  the  practice  of  one 
foreman  who  secured  a 
number  of  property 
rights  along  the  New 
Yorlc-Chicago  line  for 
"a  quarter"  each. 

As  telephony  took 
on  a  more  solid  foot- 
ing, real  live  account- 
ants were  hired  to  take 
up  some  of  the  work. 
This  had  its  compensa- 
tions, as  one  foreman 
of  a  construction  gang 
found  when  he  com- 
plained to  his  super- 
visor that  it  was  im- 
possible to  get  his  ac- 
counts straight  because 
there  was  always  a  mis- 
take in  addition.  He  was  told  to  reached  the  place  with  the  idea  that 
stick  to  his  last  and  not  worry  about  they  would  find  some  imposing  civic 
such  details.  If  he  chose,  he  could  center.  Confronted  with  such  a 
send  the  accounts  in  a  basket  to  those      homey  scene,  they  inevitably  inquired, 


The  exterior  of  the  test  station  at  Newtown  Square^  Pa., 
outside  of  Philadelphia,  seen  in  igoi — in  the  heyday 

of  the  cross-arm 


accounting  boys  at  the  office  and  they 
would  take  care  of  the  rest. 

The  Old  Stations 

Many  of  the  reminiscences  about 
the  old  days  and  the  old  lines  center 
about  certain  test  and  operating  of- 
fices which  played  typical  or  lead- 
ing parts  in  telephone  development. 
Their  missions  fulfilled,  many  have 
since  been  discarded. 

Such  was  the  office  at  Newtown 
Square,  Pa.,  on  two  of  the  routes 
under  consideration  here.  Origi- 
nally a  frame  house  which  was  the 
home  as  well  as  office  of  a  section 
lineman,  it  later  became  a  neat  red 
brick  building.  Partly  because  of  the 
name  of  the  town,  and  partly  because 
of  the  many  important  lines  known 
to     converge     there,     most     visitors 


"Where    is   the    square?" 

However,  that  homey  touch  under- 
lay the  formation  of  a  celebrated 
volunteer  fire  company,  enthusiasti- 
cally supported  by  the  telephone 
crowd  and  a  fierce  competitor  for 
honors  in  the  trials  held  among  the 
fire  companies  of  Delaware  County. 
The  organization  was  founded  be- 
fore World  War  I  when  a  bad  fire 
annealed  all  wires  on  the  Philadel- 
phia-Chicago line  and  threatened  to 
spread  to  various  buildings  in  the 
town. 

Brushton,  outside  of  Pittsburgh, 
on  both  the  old  lines  running  to  Chi- 
cago, was  another  such  focal  point. 
It  too  began  in  a  frame  building  oc- 
cupied by  a  section  lineman  and  his 
wife,  who  did  the  operating.  In 
1 90 1  Brushton  was  distinguished  by 
a  boss  who  arrived  daily  by  bicycle 
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after  a  three  and  one-half  mile  trip. 
Another  of  its  distinctions  was  the 
adoption  in  19 lo  of  a  high-wheeled 
trucic,  the  first  motor  vehicle  for  sec- 
tion lineman  use. 

The  ivy-covered  station  was  often 
the  scene  of  important  experiments 
in  telephony.  Here  the  engineers 
made  a  number  of  tests  at  night  on 
large  gauge  wires  and  the  effects  of 
loading  them.  Brushton  was  also 
one  of  the  first  repeater  stations 
on  the  initial  transcontinental  line. 
Great  was  the  interest  in  the  first 
mechanical  repeater  installed  there 
— and  the  vacuum  tube  repeater 
which  ultimately  replaced  it. 

Finally,  the  first  experimental  field 
testing  work  involving  carrier  sys- 
tems took  place  at  Brushton  in  19 16. 
In  the  fall  of  19 18  the  first  carrier 
telephone  systems  went  into  commer- 
cial operation  between  Brushton  and 
the  Tuxedo  station  in  Baltimore. 

Because  of  the  many  long-haul  cir- 
cuits to  the  west  and  south  and  the 
number  of  leased  private  telegraph 
wire  services  which  passed  through 
the  station,  its  personnel  was  ever- 
lastingly busy  testing  and  locating  the 
troubles  inherent  in  the  early  plant. 
During  sleet  storms  it  was  often  the 
haven  for  line  and  cable  forces  as 
well  as  "inspectors"  (now  equipment 
attendants)  pressed  into  service  in 
emergencies — all  of  whom  could 
count  on  a  cordial  greeting  and  a 
good  cup  of  coffee  there  before  start- 
ing on  their  way  again. 

When  it  was  opened  in  1892,  the 
station  at  Maumee,  Ohio,  was  also 
the  cottage  home  of  a  section  line- 
man, who  helped  to  build  the  New 
York-Chicago  line,  and  his  wife,  who 
acted  as  operator  and  helped  occa- 
sionally  at   the   one-panel   testboard. 


At  the  height  of  its  activities,  there 
were  40  employees  at  Maumee  and 
a  number  of  those  who  worked  there 
became  important  figures  in  the  Bell 
System. 

In  1916  and  19 17  this  station  was 
involved  in  field  trials  of  carrier  tele- 
phone systems  over  Long  Lines  cir- 
cuits to  South  Bend.  In  19 17  and 
19 1 8  the  circuits  between  Maumee 
and  Morrell  Park,  on  the  edge  of 
Chicago,  were  used  for  experiments 
with  carrier  telegraph  service. 

Pole  1 1040,  a  Long  Lines  land- 
mark beside  the  Maumee  office  and 
the  last  survivor  of  the  original  New 
York-Chicago  line,  was  taken  down 
because  of  a  street  lighting  project 
several  months  ago.  For  sixty  years 
this  sturdy  veteran  had  raised  its 
cross-arms — at  one  time  as  many  as 
twenty-four — in  this  Ohio  town  rich 
in  telephone  lore.  Now,  sections  of 
the  pole  are  to  be  found  in  the  mu- 
seums of  the  Bell  Telephone  Labora- 
tories and  the  Ohio  Bell  Telephone 
Company  as  well  as  in  the  homes  of 
several  telephone  pioneers. 

Largest  in  the  World 

Established  in  1896  and  reputedly 
at  one  time  the  largest  open  wire  ter- 
minal in  the  world,  Morrell  Park, 
the  test  and  operating  station  at  Chi- 
cago, played  its  part  in  the  business 
and  anecdotage  of  telephony  for  55 
years.  Across  a  sparsely-settled  area 
outside  of  Chicago  could  be  seen 
poles  with  multiple  cross-arms  bring- 
ing lines  from  many  cities.  This 
great  convergence  of  open  wire  cre- 
ated quite  a  problem  for  a  station 
which  for  a  long  time  was  equipped 
with  only  one  volt-milammeter,   one 
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wheatstone  bridge,  and  one  log  book     points  where  teams  and  drivers  could 


related  to  clearing  troubles. 

These  were  the  days  when  there 
were  only  three  or  four  houses  in 
sight  and  each  summer  an  encamp- 
ment of  gypsies  settled  down  about 


take  them  to  a  trouble  spot.  If  the 
roads  became  too  difficult  for  a  team, 
the  linemen  would  then  resort  to 
horseback.  One  enterprising  chief 
testboard  man  at  the  Illinois  station 


a  mile  away.     It  was  also  the  period      once    engaged    an    auto    for    clearing 


when  the  station  possessed  a  night 
boy  endowed  with  overpowering  cu- 
riosity. One  evening  he  investigated 
the  power  board  to  such  effect  that 
the  next  morning,  as  one  of  the  op- 
erators put  it,  "we  were  in  a  terrible 
condition." 

For  some  time  after  the  opening 
of  the  long  distance  lines  eastward, 
the  telephone  booths  at  the  Quincy 
Street  office  within  Chicago  were 
busier  offering  exhibition  calls  than 
in  collecting  money  for  paid-up  busi- 
ness. Often  a  cab  would  be  sent  to 
bring  a  prospective  patron  to  the 
telephone  office,  where  he  was  al- 
lowed a  free  call  to  a  friend  on  the 
shores  of  the  Atlantic  in  the  hope 
that  he  might  take  up  the  new  idea 
and  telephone  out  of  town  often. 
After  service  was 
opened  as  far  west  as 
Omaha  in  1897,  every- 
one was  extremely 
proud  of  the  fact  that 
the    C  u  d  a  h  y    Packing 

I  Company    actually    put 

1  in  a  long  distance  call 
evev^  day  from  Bos- 
ton   to    the    Nebraska 

;  point.  A  company 
leaflet  made  quite  a 
point  of  the  matter. 
The  railroad  guide  at 
the  Morrell  Park  sta- 
tion was  well-thumbed. 
For  gangs  and  individ- 
ual linemen  were  often 
dispatched  by   train   to 


trouble,  but  dropped  the  scheme 
when  the  livery  man  submitted  a  bill 
for  $5.00  an  hour. 

Those  Were  the  Days 

In  those  days  a  lineman  who  was 
as  much  as  fifteen  miles  away  from 
home  at  nightfall  would  plan  to  stay 
overnight  at  a  farmhouse  or  an  inn. 
"The  meals  were  good"  is  the  un- 
animous report — and  the  prices  a 
joy  to  recollect  in  this  era.  Room 
and  three  meals  a  day  ranged  in  price 
from  75(^  to  $1.00,  although  an  occa- 
sional bargain  at  60^  could  be  found. 
Naturally,  the  dollar  top  was  ordi- 
narily reserved  for  some  special  place 
in  a  large  town.  In  the  Chicago  ter- 
ritory, incidentally,  the  accepted  price 


The   interior  of  the  test  station   at  Newtown    Square^ 
in    igr2.      This  station   was  on  both   the    New    York- 
Philadelphia-Washington    route    and    the     line    from 
Philadelphia  to  Chicago 
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was  20?*  for  each  meal  and  20f'  for 
overnight — total  80^'.  It  took  an 
emergency  or  a  special  situation  to 
justify  $1.00. 

Dinner  was  usually  a  quarter,  al- 
though one  rather  high  class  place 
was  noted  for  charging  30^.  To  be 
sure,  one  company  account  book 
shows  that  in  1902  a  lineman  and  his 
driver  each  actually  spent  ^ot  for 
dinner  along  the  Philadelphia-Chi- 
cago line.  The  pair  did  better  in  pro- 
viding their  horse  with  an  evening 
meal  for  15^,  which  also  gave  free 
stabling,  of  course. 

Meals  were  served  country  style, 
with  all  food  on  the  table  so  that  you 
could  help  yourself.  A  good  break- 
fast meant  ham  and  eggs,  bacon, 
sausage,  home  fried  potatoes,  but- 
tered toast,  coffee,  and  occasionally 
even  pie  and  cake.  Dinner  wasn't 
so  niggardly — you  got  soup,  two  or 
three  kinds  of  meat,  potatoes,  vege- 
tables, homemade  bread,  cookies, 
various  cakes,   and  coffee. 

Beds,  on  the  other  hand,  were  not 
always  good.  Also,  if  those  arriv- 
ing early  had  been  assigned  to  all  the 
beds,  late  comers  had  to  be  content 
with  a  "shakedown,"  a  tick  with 
straw  or  corn  husks  laid  on  the  floor. 

Hard  Going 

The  combination  of  open  wire 
lines,  sleet,  wind,  cold,  and  the  bad 
roads  of  former  days  often  made 
maintenance  exceedingly  difl'icult  for 
the  plant  people.  "We  were  always 
glad  when  the  storm  season — from 
about  November  15  to  April  15 — 
had  passed."  Even  where  No.  12 
gauge  wire  had  given  way  to  the 
stronger  No.  8  gauge  and  the  poles 


were  storm-guyed  and  so  closely 
spaced  that  they  looked  like  "hog- 
tight  and  bull-strong"  fences  instead 
of  telephone  lines,  the  problem  was 
still  extremely  troublesome. 

The  New  York-Washington  route, 
not  far  from  the  coast,  was  a  "head- 
ache" from  New  York  at  least  as  far 
south  as  Baltimore.  One  Bell  Sys- 
tem man  recalls  walking  the  nearby 
railroad  tracks  with  his  brother  to 
bring  food  to  a  gang  actually  be- 
leaguered by  heavy  snow. 

On    the    occasion    of    the    Taft    In- 
augural on  March  4,   1909,  the  capi- 
tal  itself  was  cut  off  by   sleet   from 
all  communication.     When  a  pair  of 
telephone   wires    was    put   back    into    j 
service  late  that  afternoon,  one  was    j 
placed  at  the  disposal  of  the  Associa-    : 
ted  Press  and  the  other  turned  over    I 
to  the  Pennsylvania  Railroad.     Dur-    j 
ing  the  remaining  days  of  crisis,  the    ' 
telephone  company  used  all  its  com- 
munication   facilities    into    Washing- 
ton during  the  day  for  the  general 
public  and  the  subscribers  to  its  pri-    j 
vate    line    services.       But    when    the    ; 
business    day    ended,     the    lines    no    1 
longer  needed  for  business  firms  were    ' 
employed    during    the    night    by    the 
Western  Union  Telegraph  Company. 
The     Philadelphia-Chicago     route 
through   Pennsylvania   covered   some 
pretty    rough    country,    an    ex-plant 
man   points  out,   and   one   stretch   of 
line   over   the   mountains   was   called 
"the  big  flat"  because  of  the  many 
times  it  lay  flat  on  the  ground.     The 
New  York-Chicago  line  west  of  Har- 
risburg.   Pa.,  had  particularly  rough 
going  as  well.     Both  of  these  routes 
carried    important    services    and,    in 
case  of  line  failure,  little  re-routing 
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could   be   done   without   affecting  the 
service  adversely. 

A  man  about  to  clear  trouble 
would  often  fill  up  a  spring  wagon 
with  the  equipment  thought  to  be 
needed  and  disappear  into  the  dis- 
tance, his  office  having  rather  vague 
ideas    as    to   when    he    might    return. 


It  was  often  cold  work,  and  the  way 
the  men  prepared  for  the  weather 
called  forth  a  comment  by  an  old 
Irish  woman  who  lived  near  the  test 
station  at  Cuyahoga  Falls.  "Sure, 
thim  linemen  can't  git  cold.  They 
have  as  minny  coats  on  as  an  onion." 
Perhaps  she  made  her  observation  in 


Left:   This  pole — #11040 — out- 
side the  test  station  at  Maiimee, 
Ohio,   was  a  Long  Lines  land- 
mark/or 60  years 


Below:  Down  she  comes!  But 
pieces  of  the  noted  old  pioneer 
have  been  preserved  in  telephone 
museums  and  by  telephone  people 
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1904,  when  the  New  York-Chicago 
line  was  hit  by  a  sleet  storm  so  bad 
that  it  practically  destroyed  the  route 
along  the  100  miles  between  Wash- 
ington, N.  J,,  and  Lebanon,  Pa. 

Fair  as  Well  as  Stormy  Days 

There  were,  of  course,  fair  as  well 
as  stormy  days  in  maintenance  work, 
days  when  quiet  competence  was  the 
only  job  requirement.  But  a  rather 
special  day  was  the  occasion  when  a 
gang  rerouting  a  line  near  Wilming- 
ton, Del.,  was  invited  by  one  of  the 
DuPonts  to  visit  the  magnificent 
Longwood  Gardens,  where  refresh- 
ments were  served  and  an  organist 
entertained  them. 

There  were  days  of  high  adven- 
ture too.  Evidently  a  number  of 
men  dwell  in  memory  on  the  times 
when  they  set  out  in  row  boats  to 
repair  a  line — and  were  nearly  swept 
over  the  edge  of  a  nearby  dam. 
Then  there  was  the  time  when  a  cou- 
ple of  linemen  found  that  the  cause 
of  trouble  was  a  thief  up  a  pole  steal- 
ing wire  while  another  man  stood 
guard  with  a  gun.  And  there  was 
the  exciting  episode  when  a  young  fel- 
low, looking  into  the  cupola  of  a 
parsonage  from  a  tall  pole,  saw  two 
children  starting  a  fire  with  matches. 
Clambering  down,  he  corraled  the 
family  and  they  arrived  on  the  scene 
just  as  the  fire  was  making  good 
progress  and  the  children  were 
screaming. 


The  trio  of  lines  now  taking  their 
place  in  telephone  company  archives 
do  not  represent  quite  the  earliest 
stage  in  long  distance  development. 
There  was,  for  example,  the  pioneer 
line  built  between  Boston  and  New 
York  in  1884.  Nor,  to  be  sure,  do 
they  represent  even  any  particular 
later  stage  in  joining  American  com- 
munities by  long  distance.  South  of 
Washington  there  were  long  stretches 
of  line  connecting  important  cities 
in  the  '90s,  a  through  link  being 
achieved  by  1900.  Westward,  tele- 
phone facilities  marched  beyond  Chi- 
cago to  Omaha  in  1897,  to  Denver 
in  191 1,  and  to  Salt  Lake  City  in 
19 13.  The  last  pole  of  the  first 
transcontinental  circuit  was  placed  on 
June  17  of  the  following  year  and 
coast-to-coast  service  was  opened  on 
January  25,   1915. 

Nonetheless,  these  three  lines, 
which  present  a  fresh  morning  of 
telephone  pioneering,  have  engen- 
dered reminiscence  and  emotion  to  a 
degree  unique  in  telephony.  The  re- 
collections of  the  men  who  built  and 
maintained  these  strands  of  copper 
joining  New  York,  Philadelphia, 
Washington,  Pittsburgh,  Chicago  and 
many  another  community  form  vivid 
chapters  in  any  tale  of  telephone  de- 
velopment. In  particular,  they  dis- 
close warm  fellowship  rising  out  of 
cooperative  effort  in  a  great  new  en- 
terprise and  reflect  the  charm  of  a 
simpler  America. 
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New  Telephones  for  a  Busy  Nation 

{Telephone  Story  from  the  Telephone  Hour  radio  program  of  June   16) 

There's  a  bright,  sparkhng  telephone  set  on  the  table  before 
me.      Listen,  I'll  spin  the  dial  for  you. 

We  took  this  telephone  off  the  production  line  because  it  has 
a  special  meaning.  We're  proud  of  It  because  it  is  the  five  mil- 
lionth telephone  to  be  made  in  Indianapolis,  where  a  new  plant 
was  officially  opened  only  nineteen  months  ago.  There,  West- 
ern Electric,  manufacturing  and  supply  unit  of  the  Bell  System, 
built  a  factory  solely  for  the  manufacture  of  telephone  instru- 
ments. The  plant  would  cover  eight  average  city  blocks;  it  em- 
ploys more  than  6,000  people.  It  produces  telephones  like  the 
one  before  me  at  the  rate  of  7,500  a  day.  In  addition.  It  turns 
out  4,500  telephone  instruments  of  other  types  designed  par- 
ticularly for  specialized  uses.  Altogether,  more  than  12,000 
telephones  a  day!      That's  a  lot  of  telephones! 

But  our  country  needs  a  lot  of  telephone  service  these  days. 
That  means  not  only  new  telephones  going  into  homes  and 
offices  .  .  .  expanding  factories  .  .  .  army  camps  and  naval 
bases  .  .  .  government  offices  and  civil  defense  .  .  .  but  also 
all  the  vast  amount  of  wires,  cables,  switchboards,  and-  other 
equipment  needed  to  connect  these  new  telephones  to  all  the 
other  telephones  in  America. 

We  are  working  hard  to  meet  these  demands  ...  to  pro- 
vide the  best  telephone  service  and  telephone  equipment  possible. 

And  so  tonight,  we  salute  this  telephone.  It  represents  all 
the  new  telephones  and  new  equipment  developed  by  Bell  Tele- 
phone Laboratories,  manufactured  by  Western  Electric,  and 
operated  by  your  own  telephone  company.  It  represents  the 
inventive  skill  and  manufacturing  know-how  of  the  Bell  System 
team.  It  represents  our  constant  effort  to  supply  America  with 
the  kind  of  telephone  service  that  Is  so  important  to  our  coun- 
try today. 
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Ever  Use  a  Wheatstone  Bridge? 


This  year  brings,  in  May,  the  hun- 
dred and  fiftieth  anniversary  of  the 
birth  of  a  pioneer  in  telecommunica- 
tions, Charles  Wheatstone. 

At  the  age  of  2i  he  set  up  as  a 
musical  instrument  maker,  which 
led  him  into  experimental  acoustics. 
About  1834  he  was  impressed  with 
the  great  velocity  of  electric  trans- 
mission in  conductors,  which  he  him- 
self had  evaluated  with  some  accu- 
racy. From  1837  onwards,  he 
worked  in  partnership  with  W.  A. 
Cooke,  who  had  designed  a  telegraph 
instrument,  towards  adopting  electric 
transmission    for   telegraphy. 

Wheatstone's  genius  was  many- 
sided.  He  was  a  skilled  cryptog- 
rapher :  he  deciphered  hieroglyphic 
Mss  for  the  British  Museum.  He 
invented   the   kaleidophone,   for   dem- 


onstrating the  movements  of  sound- 
ing bodies;  he  discovered  the  princi- 
ple of  the  stereoscope ;  he  read  papers 
on  the  physiology  of  vision  and  de- 
vised a  means  of  analysing  metals 
by  examining  the  spectra  of  electric 
sparks    thrown    off    from    them.  .  .  . 

Of  a  shy  disposition,  he  yet  be- 
came Professor  of  Experimental 
Philosophy  at  King's  College,  Lon- 
don. Governments,  universities,  and 
learned  societies  showered  no  fewer 
than  34  distinctions  upon  him,  and 
ultimately  he  received  a  knighthood. 

No  one  man  can  claim  to  have  in- 
vented the  electric  telegraph,  but  we 
may  honor  Wheatstone  as  one  who 
may  be  regarded  as  the  founder  of 
modern  telegraphy. 

From   Telecommunications  of  the 
United    Kingdom    Post    Office 


Four  presidents  of  Bell  System  companies  who  are  graduates  of 
the  University  of  Missouri  were  present  at  their  Alma  Mater  in 
Columbia,  Mo.,  on  June  5,  1952.  In  addition  to  Cleo  F.  Craig, 
President  of  A.  T.  &  T.,  who  was  there  to  receive  the  honorary  de- 
gree of  Doctor  of  Laws,  they  were  President  William  V.  Kahler 
of  the  Illinois  Bell  Telephone  Company,  President  Mervin  J.  Kelly 
of  the  Hell  Telephone  Laboratories,  and  President  Eugene  J.  Mc- 
Neely  of  the  Northwestern   Bell  Telephone  Company. 
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Who's  Who  &  What's  What 

in  This  Issue 


Last  Summer's  issue  of  this  Magazine 
said  of  Hal  S.  Dumas  that  for  40  years 
he  had  "devoted  his  life  to  the  Southern 
Bell  Telephone  and  Telegraph  Company, 
eight  of  those  years  as  President.  Then, 
in  July  of  1951,  he  was  elected  Executive 
Vice  President  of  A.  T.  and  T.  He 
started  in  Atlanta  as  a  troubleman,  moved 
to  greater  and  greater  responsibilities 
through  the  Plant,  Traffic,  and  Executive 
Departments,  and  reached  the  top  in  1943. 
...  As  Executive  Vice  President,  he  as- 
sists the  President  in  the  general  adminis- 
tration of  the  business,  and  acts  for  him  in 
his  absence."  System  executives  who  seek 
his  counsel,  the  note  concluded,  find  it 
flavored  with  sound  judgment.  His  talk 
was  a  feature  of  the  observance  of  the  Cen- 
tennial of  the  American  Society  of  Civil 
Engineers. 

The  communications  features  of  last 
Summer's  political  conventions  and  of  the 
current  Presidential  campaigns  are  expertly 


discussed  in  this  issue.  For  A.  F.  Jacob- 
son,  who,  as  Director  of  Operations  of  the 
Long  Lines  Department,  reviews  the  broad 
aspects  of  this  national  phenomenon,  was 
until  last  July  Vice  President  in  charge 
of  Operations  of  the  Illinois  Bell  Tele- 
phone Company,  with  headquarters  in 
Chicago.  And  Wilbur  J.  Peak,  who  is 
General  Information  Manager  of  the  same 
company,  was  largely  responsible  for  its 
good-will-building  public  relations  arrange- 
ments which  were  so  popular  with  those  at- 
tending the  conventions. 

Mr.  Jacobson  began  as  a  clerk  with  the 
Northwestern  Bell  Telephone  Company 
in  1922,  and  by  1945  had  become  Assistant 
Vice  President — Operations,  at  company 
headquarters  in  Omaha.  The  next  four 
years  saw  him  successively  Assistant  to 
the  President,  Vice  President  and  General 
Manager  of  the  Nebraska-South  Dakota 
Area,  and  Operating  Vice  President  of  the 
Company.  In  195 1  he  was  elected  Operat- 
ing   Vice    President    of    the    Illinois    Bell 


Hal  S.  Dumas 


A.  F.  Jacobson 


Wilbur  J.  Peak 


Margaret  E.  Fawcett 


Francis  M.  Ryan 


Telephone  Company — whence  he  trans- 
ferred to  his  present  Long  Lines  post. 

Mr.  Peak  began  his  Bell  System  career 

in  the  Accounting  Department  of  Illinois 

j  Bell  in   1928,  and  held  several  supervisory 

1  positions  there  before  he  transferred  to  the 

General  Information  Department  in  1942. 

He  has  held  his  present  post  since  1949. 

Starting  as  an  operator  in  New  Jersey  in 
19 1 6,  Margaret  E.  Fawcett  worked  up 
through  the  lines  of  organization  to  be  a 
chief  operator.  When  the  New  Jersey  Bell 
Company  was  organized  in  1927  she  was 
appointed  to  the  staff  of  the  General  Traffic 
Supervisor,  but  she  retained  the  title  of  chief 
operator  and  worked  with  the  chief  oper- 
ators in  various  New  Jersey  offices.  In 
1928  she  crossed  the  Hudson  River  to  join 
the  Traffic  division  of  A.  T.  &  T.'s  O.  and 
E.  Department.  Here  she  has  worked  on 
operator  training  plans  and  on  employment 
problems ;  and  in  recent  years  she  has 
been  concerned  with  central-office  manage- 
ment training — -which  centers  around  the 
chief  operators  and  assistant  chiefs  whom 
she  writes  about  in  this  issue.  To  this 
Magazine  for  February  1943  Miss 
Fawcett  contributed  "Telephone  Women's 
War-time  Off-duty  Activities." 

\   Experience    as    a    radio    operator    aboard 
ships  sailing  Alaskan  waters,  as  radio  in- 


spector in  charge  of  the  Seattle  office  of  the 
Department  of  Commerce  radio  service — a 
forerunner  of  F.C.C. —  and  as  instructor  in 
radio  for  enlisted  men  at  Oregon  Agricul- 
tural College  during  World  War  I,  pre- 
ceded Francis  M.  Ryan's  Bell  System  em- 
ployment. He  joined  the  technical  staff  of 
Western  Electric  Company's  Engineering 
Department  in  1920,  and  continued  there 
and  with  the  successor  Bell  Telephone 
Laboratories  until  1936.  In  that  year  he 
transferred  to  the  A.  T.  &  T.  Co.  as 
Radio  Engineer,  and  has  held  that  office 
since — save  for  a  brief  return  to  the  Labo- 
ratories a  decade  ago  to  supervise  the  de- 
velopment of  sonar  equipment  for  the  U.  S. 
Navy,  and  an  interlude  as  Radio  Co- 
ordinator for  A.  T.  and  T.  His  most  re- 
cent contribution  to  this  Magazine  was 
"The  Growing  Use  of  Radio  in  the  Bell 
System,"  which  was  published  in  the  issue 
for  Winter  1946-47. 

The  effect  of  inflation  on  the  whole  Bell 
System  is  emphasized  by  talks  given  on  the 
Pacific  and  Atlantic  coasts  by  the  heads  of 
the  System's  two  largest  Associated  Com- 
panies. 

Mark  R.  Sullivan  started  in  the 
Traffic  Department  of  the  Pacific  Tele- 
phone  and   Telegraph    Company   in    191 2, 

{Continued  on  page  194) 


Versatile  communications  bearer:  This  single  pole  near  Wilmington^  North  Carolina, 

supports  open  wire  circuits,  both  voice  frequency  a>ui  carrier;  cable  circuits;  and  a 

radiotelephone  transmitting  i}istallation.      The  radio  provides  telepho^ie  connection  with 

Shallotte,  more  than  jo  miles  distant.     See  the  article  beginning  on  page  14^ 
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Of  His  Fellow  Men 


The  Telephone  Engineer 

And  His  Job 


Hal  S.  Dumas 


The  following  is  the  text  of  an  address  given  by  the  Executive  Vice 
President  of  the  Jmerican  Telephone  and  Telegraph  Company  be- 
fore the  "Centennial  of  Engineering"  Convocation  in  Chicago  on 
September  ii,  1952.  Editor. 


It  has  often  been  said  that  God  him- 
iself  was  the  first  engineer,  and  that 
the  first  chapter  of  the  book  of  Gene- 
sis confirms  this.  The  second  and 
third  verses  of  the  chapter  read, 
"And  the  earth  was  without  form, 
and  void:  and  darkness  was  upon 
the  face  of  the  deep.  And  the  Spirit 
of  God  moved  upon  the  face  of  the 
waters.  And  God  said,  Let  there  be 
Hght :  and  there  was  light." 

What  I  want  to  emphasize  Is  that 
the  instrument  through  which  the 
Great  Creator  began  to  bring  light 
and  beauty  and  order  out  of  chaos 
was  the  spoken  word.  Please  note 
— and  I  quote  again  for  emphasis: 
"God  said,  Let  there  be  light:  and 
there   was    light." 

The  record  does  not  specify  to 
whom  He  spoke.  We  might  sup- 
pose it  was  to  the  Chief  Engineer  of 


His  Atomic  Energy  Department.  At 
any  rate,  He  got  immediate  and  com- 
plete results.  And  those  results  fol- 
lowed on  the  heels  of  the  transmis- 
sion of  a  word  spoken  to  some  cosmic 
engineer. 

Much  later,  and  under  humble,  hu- 
man, mundane  circumstances,  words 
spoken  to  the  first  telephone  engi- 
neer also  brought  results. 

Mr.  Bell,  the  inventive,  creative 
genius  of  the  telephone,  said,  "Mr. 
Watson,  come  here;  I  want  you." 
And  Watson,  the  first  telephone 
engineer,  set  the  pattern  for  all  tele- 
phone engineers  who  have  come  along 
in  his  footsteps.  He  responded  im- 
mediately. He  did  the  job  required, 
rendering  aid  where  it  was  badly 
needed. 

We  are  all  familiar  with  the  three 
great    names    In    the    early    days    of 
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the  telephone:  Bell,  Watson,  and 
Vail. 

Bell  was  the  dreamer,  the  scien- 
tist, the  experimenter.  Vail  was  the 
administrator,  the  salesman,  the  fin- 
ancier. Watson  was  the  engineer. 
In  my  mind,  he  will  stand  forever  as 
the  prototype  for  all  telephone  engi- 
neers. 

It  was  he  who  took  the  idea  of  the 
inventor  and  converted  it  into  a  prac- 
tical, dependable  working  piece  of  ap- 
paratus. It  was  he  who  translated  a 
dream  into  a  service — useful  to  the 
public — that  could  be  sold  by  the 
administrator. 

The  Connecting  Link 

It  is  the  engineer  who  must  always 
be  the  link  between  the  idea  and 
actuality,  between  the  probable  and 
the  practical.  It  is  he  who  makes 
realities  out  of  dreams.  He  is  in- 
deed the  solvent  which  blends  to- 
gether the  many  different  parts  of  our 
great  industrial  mechanism  and  pro- 
duces a  smoothly  working  whole. 

The  telephone  engineer  has  as- 
sembled one  of  the  most  complex  and 
wonderful  of  all  modern  devices. 
Here  in  America,  the  telephone  net- 
work covers  closely  an  area  of  more 
than  five  million  square  miles.  It 
serves  one  hundred  and  fifty  million 
people.  Each  day  it  turns  out  for 
them — immediately  upon  demand — 
more  than  two  hundred  million  in- 
dividual   "tailor-made"    services. 

The  amazing  complexity  of  this 
communications  system  shows  up  in 
many  ways.  It  contains,  for  exam- 
ple, more  than  two  hundred  million 
electric  relays.  Each  relay  is  made 
up  of  as  many  as  one  hundred  sepa- 
rate parts.     A  simple  local  call  from 


one  telephone  in  Chicago  to  another 
may  involve  a  thousand  of  these  re- 
lays, and  a  long  distance  call  may 
very  well  use  4,500  of  them.  And 
yet  the  practical  genius  of  the  engi- 
neer has  so  coordinated  this  complex 
and  wonderful  machine  that  my  six- 
year-old  grandson  can  use  it  with 
somewhat  too  much  ease. 

It  is  the  job  of  the  engineer  to 
search  out  the  means  by  which  the 
ideas  of  the  inventor  can  be  put  to 
work  in  the  service  of  the  public. 
He  also  knocks  on  the  door  of  the 
ivory  tower  of  the  pure  scientist  and 
calls  forth  new  inventions  to  meet  the 
needs  and  wants  of  the  public. 

In  the  telephone  business — which, 
by  the  way,  you  could  with  justice 
call  an  art  or  a  profession — the  engi- 
neer is  indispensable.  Frequently, 
because  of  his  experience  at  the  cross- 
roads of  the  business,  the  telephone 
engineer  is  called  on  to  take  on  assign- 
ments in  fields  that  are  new  to  him. 

He  may,  for  example,  become  an 
administrator.  It  has  been  my  ob- 
servation that  in  this  capacity  the  en- 
gineer often  travels  a  strange  and 
unfamiliar  path.  He  misses  many 
familiar  landmarks  that  marked  the 
exactness  of  his  engineering  profes- 
sion. No  more  can  he  rely  upon  the 
formulae,  or  the  tables,  or  the  natu- 
ral laws,  or  the  mathematics  by 
which  he  has  solved  his  engineering 
problems. 

He  must  now  deal  with  the  hu- 
man equation,  which  is  really  no 
exact  equation  at  all  but  rather  a 
conglomerate  of  hopes  and  fears, 
strength  and  weakness,  nobility  and 
baseness.  He  finds  that,  in  this  new 
realm,  facts  are  never  exact  and  com- 
promise is  an  ever-present  essential. 
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Only  the  passion  for  honest  thinking 
which  has  been  his  guiding  light  as 
an  engineer  is  left  to  help  him  on  his 
way. 

Some  engineers  may  fail  as  admin- 
istrators until  they  learn  that  human 
nature  cannot  be  solved  on  a  slide 
rule.  But  when  this  lesson  is 
learned,  and  learned  well,  the  engi- 
neer's habit  of  ordered  thought  will 
stand  him  in  good  stead  and  give 
him  an  advantage  over  his  colleagues 
who  have  not  been  so  fortunate  as  to 
have  had  the  rigorous  training  and 
mental  discipline  the  engineer  receives. 
At  any  rate,  fortunately,  a  large  num- 
ber of  the  administrators  of  the  tele- 
phone industry  are  engineers,  through 
training  or  inclination,  imbued  with 
the  engineer's  unending  drive  for 
straight  and  honest  thought. 

It  is  perhaps  when  the  telephone 
engineer  turns  to  research  and  devel- 
opment that  he  follows  the  most  nat- 
ural and  happiest  road.  His  patience 
and  his  methodical  curiosity  serve 
him  well.  He  knocks  tirelessly  at 
nature's  door,  demanding  her  secrets 
for  the  betterment  of  his  profession. 
He  cooperates  closely  and  naturally 
with  his  colleagues,  finding  in  pooled 
experience  and  wisdom  the  most 
practical  solution  to  the  specific  prob- 
lems at  hand. 

Teamwork —  the  researcher  who 
originates,  the  engineer  who  adapts, 
and  the  administrator  who  places  an 
idea  in  public  service — has  produced 
a  constant  stream  of  improvements 
within  the  art  of  telephony.  Today, 
telephone  service  is  within  easy  reach 
of  everyone  in  our  country.  Never 
before  has  so  much  communication 
service  been  available  for  so  little  in 
terms  of  human  effort. 


The  telephone  engineer  and  his 
associates  have  placed  29  telephones 
at  the  command  of  each  hundred 
Americans,  as  compared  with  16  in 
1929.  And  this  larger,  improved 
service  is  available  at  less  real  cost 
to  the  user.  An  average  factory 
worker  today,  for  example,  earns 
enough  in  about  two  hours  to  pay  the 
average  residence  telephone  bill  for  a 
whole  month :  in  1929,  he  would  have 
worked  almost  five  hours  to  pay  the 
average  residence  bill  for  that  day 
and  time. 

Our  country  is  literally  criss- 
crossed by  its  communications  net- 
work. No  longer  is  any  section  iso- 
lated from  the  rest. 

One  Great  Neighborhood 

The  vast  network  of  telephone, 
radio,  and  television  circuits  and  the 
many  superb  services  rendered  over 
them  quicken  the  economic  pulse  of 
America  and  help  make  possible  the 
great  miracles  of  production  which 
astonish  the  world  and  reassure  our- 
selves. For  it  is  this  tremendously 
accelerated  rate  of  production  that 
has  made  possible  our  living  stand- 
ard and  makes  us  confident  that  we 
can  defend  our  country  against  any 
possible  combination  of  enemies. 

And  it  seems  to  me  that  this  great 
communications  system,  so  largely 
the  product  of  the  labor  and  dedica- 
tion of  the  telephone  engineer,  has 
done  even  more  for  America.  It  has 
made  our  vast  country  one  great 
neighborhood.  It  has  broken  down 
the  barriers  of  distance  and  has 
brought  to  each  of  us  a  fuller  under- 
standing of  our  fellow  Americans. 
It  is  helping  build  a  greater  unltv  by 
eliminating  the  distrust  which  is  ere- 
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ated  through  lack  of  acquaintance 
and  contact.  How  can  ill  will  and 
dislike  continue  to  flourish  when, 
even  though  great  distances  separate 
them,  men  speak  often  together? 

A  Contribution  to  His 
Time  and  His  People 

Truly  the  telephone  engineer  has 
made  a  glorious  contribution  to  his 
time  and  his  people.  There  are 
some  living  today — perhaps  a  few 
within  the  sound  of  my  voice — who 
can  remember  clearly  when  the  tele- 
phone was  little  better  than  a  me- 
chanical curiosity,  at  best  a  lim- 
ited and  very  unpredictable  service. 
Within  our  lifetime,  we  have  seen 
the  highways  of  speech  span  the 
American  continent  and  circle  the 
globe.  Calls  that  a  few  decades  ago 
were  few,  special,  and  uncertain  are 
today  constant,  commonplace,  and 
sure. 

To  make  this  service  possible,  we 
have  drawn  on  every  field  of  engineer- 
ing experience  and  know-how.  In 
many  respects,  today's  telephone  serv- 
ice is  a  high  water  mark  of  all  engi- 
neering achievements.  However,  this 
is  only  the  beginning,  and  tomorrow's 
telephone  service  challenges  the  engi- 
neer in  fields  of  accomplishment  yet 
unexplored. 


The  telephone  engineer  knows 
that  his  job  will  not  be  done  until 
every  man  everywhere  can  speak  to 
and  see  his  fellow  man  wherever  he 
may  be.  A  Dick  Tracy  dream,  you 
say?  How  shall  we  cast  off  the  pres- 
ent burden  of  intricate  circuits  and 
complex  switching  systems,  you  ask? 
These  questions  are  the  job  of  the 
telephone  engineer — the  telephone  en- 
gineer of  tomorrow.  A  tough,  slow, 
hard  job,  but  it  will  be  done,  and  in 
doing  it,  the  telephone  engineer  will  { 
be  laying  stone  upon  stone  in  the  foun- 
dation on  which  men  everywhere  all 
around  the  world  may  build  the  close 
ties  of  understanding  which  can  be  the 
only  basis  for  a  world  of  peace. 

To  ME  it  seems  no  accident  that 
God's  spoken  word  brought  order 
out  of  chaos  and  light  to  a  dark  and 
troubled  world.  It  is  in  the  service 
of  his  fellow  men  that  the  telephone 
engineer  is  pushing  the  frontiers  of 
the  spoken  word  farther  and  farther 
afield.  It  is  a  work  to  which  he,  be 
he  engineer,  researcher,  or  adminis- 
trator, can  proudly  devote  the  years 
of  his  life.  And  as  each  finishes  his 
career,  he  can  do  so  with  the  satis- 
fying knowledge  that  he  has  made  a 
real  contribution  to  the  progress  and 
happiness  of  the  world  in  which  we 
live. 


Television  Brings  Candidates  for  Public  Office  into  Homes 

From  Coast  to  Coasts   To  Be  Both  Seen  afid  Heard  for  the 

First  Time  by  Large  Numbers  of  Voters 


Communications  and  the 
Political  Campaigns 


I.  A  New  Era 


j4.  F.  Jacohson 


For  over  a  hundred  years,  national 
political  conventions  have  been  among 
this  country's  most  important  and 
dramatic  events.  Yet  not  until  last 
July  did  much  of  the  American  pub- 
lic have  an  opportunity  both  to  see 
and  hear  the  proceedings  by  which  a 
man  is  nominated  for  the  Presidency. 
They  could  do  so  then  because  the 
Bell  System,  keeping  pace  with  the 
rapid  development  of  the  television 
industry,  had,  in  a  few  years'  time, 
planned  and  placed  in  service  the 
nation-wide  network  of  television 
transmission  facilities  which  made  this 
possible. 

This  30,000-mile  intercity  net- 
work connecting  television  stations 
throughout  the  country  was  the  es- 
sential link  which  enabled  more  than 
half  the  nation  to  occupy  front  row 
seats  at  the  Republican  and  Dem- 
ocratic     Conventions      In      Chicago. 


Within  a  period  of  two  weeks,  these 
facilities  made  the  faces  and  voices 
of  the  country's  leading  political  fig- 
ures better  known  to  many  citizens 
than  those  of  their  local  officials. 

Yet  It  was  only  seven  years  ago 
that  the  first  public  intercity  televi- 
sion broadcast  of  importance  oc- 
curred, when  the  1945  Army-Navy 
football  game  in  Philadelphia  was 
sent  over  Bell  System  channels  to 
New  York  for  broadcasting  In  that 
city.  At  that  time  there  were  but 
8,000  television  receivers  In  the  two 
cities.  Since  then  the  Long  Lines  De- 
partment of  the  American  Telephone 
and  Telegraph  Company  has  extended 
Its  network  of  coaxial  cable  and  radio 
relay  systems  from  coast  to  coast  and 
from  the  Great  Lakes  to  the  Gulf, 
and  the  Associated  Companies  have 
Installed  hundreds  of  miles  of  circuits 
to  make  local  connections  within  the 
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cities.  Originally  developed  to  meet 
constantly  growing  demands  for  long 
distance  telephone  service,  both  co- 
axial cable  and  radio  relay  can  also 
be  used  to  carry  television  programs, 
so  that  today  99  per  cent  of  the  coun- 
try's estimated  18  million  television 
sets  can  receive  the  same  program  at 
the  same  time. 

Behind  this  amazing  expansion  is 
a  story  of  achievement  possible  only 
in  America,  under  a  free  government 
of  a  free  people.  It  is  a  story  of  de- 
sign, production,  and  installation; 
and  of  skillful  maintenance  and  op- 
eration— all  requiring  a  great  invest- 
ment of  effort,  ingenuity,  and  money. 

Nov^^  the  conventions  are  over,  and 
the  participants  have  gone  back  home. 
But  the  political  campaigns  continue 
strenuously     through     the     Autumn 
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months  as  the  two  Presidential  candi- 
dates present  themselves  at  every  op- 
portunity before  the  voters  of  this 
country — and  communications  con- 
tinue to  serve  them  well. 

Telephone  calls  make  and  confirm 
arrangements  and  provide  indispen- 
sable personal  contact.  Teletype- 
writers carry  reams  of  news  to  the 
nation's  journals  and  their  readers. 
Discussion,  debate,  argument,  ora- 
tion pour  from  the  throats  of  un- 
numbered loud  speakers.  Above  all, 
the  candidates  enter  almost  daily 
into  American  homes  on  the  screens 
of  millions  of  television  sets  to  make 
their  points,  their  pleas,  their  individ- 
ual impressions.  When  the  election 
comes,  and  the  voters  have  made  their 
choice  of  a  new  leader  for  the  next 
four  years,  his  smile  of  victory  and  his 
pledge  of  service  to  the  American 
people  will  reach  infi- 
nitely more  of  them 
than  ever  before  in  his- 
tory, through  the  me- 
dium of  television. 


The  influence  of 

TV  ON  VOTERS  IS 
UNCERTAIN 
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The  ultimate  effect 
of  television  on  the  po- 
litical scene  Is  a  topic  of 
interesting  speculation. 
For  television  Is  the 
newest  medium  of  dra- 
matic presentation,  with 
a  potential  audience  of 
the  entire  nation,  and 
Its  educational  possibil- 
ities and  effect  are  tre- 
mendous. Its  Impact 
upon  the  audience — as 
well  as  on  the  people 
before  the  camera, 
whether  they  are  enter- 
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tainers    or    politicians — is    becoming      mer  and  fall  of   1952   as  the  begin- 


increasingly  evident.  It  seems  inevi- 
table that  through  television  the 
American  public  will  be  better  in- 
formed and  have  a  greater  interest  in 
vital  political  issues  of  the  day.  It  is 
quite  likely  that  the  mechanics  and 
"stage  direction"  of  television  will  be 
important  considerations  to  the  polit- 
ical campaigner  of  the  future. 

Thus    it   may   well    be    that   some 
future  historian  will  point  to  the  sum- 


ning  of  a  new  era  in  American  politi- 
cal consciousness,  and  a  new  ap- 
proach to  the  conduct  of  political 
conventions  and  campaigns.  If  this 
should  be  so,  an  important  factor  in 
this  development — whether  recog- 
nized as  such  or  not — will  have  been 
the  Bell  System's  provision  of  facil- 
ities for  bringing  political  proceedings 
and  personalities  to  the  eyes  and  ears 
and  minds  of  American  citizens. 


II.  Political  Conventions  of  1952 

Wilhur  J.  Peak 


On  television,  over  the  radio,  and 
through  millions  of  words  printed  In 
the  nation's  press,  the  largest  audi- 
ence in  the  history  of  the  conven- 
tions "sat  In"  as  the  two  great  politi- 
cal parties  argued  over  delegates, 
and  selected  their  presidential  and 
vice  presidential  nominees,  in  Chi- 
cago last  July. 

What  made  this  gigantic  pano- 
rama of  sight,  sound,  and  words 
come  so  spectacularly  alive  through- 
out the  nation  and  the  world  was,  In 
very  large  measure.  Bell  System  serv- 
ices and  team  work.  From  a  com- 
munications standpoint,  the  1952 
conventions  were  the  greatest  in  his- 
tory. Demands  for  service  from  Illi- 
nois Bell  Telephone  Company  and 
the  Long  Lines  Department  of  the 
American  Telephone  and  Telegraph 
Company,  backed  up  by  the  Asso- 
ciated Companies  and  Western  Elec- 


tric, were  more  than  75  percent 
higher  than  at  the  last  national  con- 
vention held  in  Chicago  In  1944. 

As  the  local  telephone  company, 
Illinois  Bell  was  host  for  the  entire 
Bell  System.  In  that  role,  It  had  the 
important  responsibility  of  maintain- 
ing and  enhancing  the  System's  de- 
served reputation  for  efficient,  pleas- 
ing service  to  the  public. 

TV  Facilities  Set  Record 

Television  "stole  the  show."  Con- 
ventions of  1940  and  1948  had  been 
televised,  the  first  locally  and  the  lat- 
ter over  a  limited  network.  But  with 
the  Bell  System's  coast-to-coast  TV 
network  a  reality  in  1952,  the  tele- 
vision broadcasting  Industry  went 
"all-out"  to  report  the  conventions. 

For  major  news  breaks — at  the 
speakers'  rostrum  on  the  convention 
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floor,  in  committee  hearing  rooms  in 
downtown  hotels,  or  in  front  of  a 
residence  on  fashionable  Astor  street 
in  Chicago — the  unblinking  Cyclops 
eye  of  the  television  camera  was  on 
the  scene.  And  most  generally,  it 
took  telephone  lines  to  get  it  there. 

Although  the  TV  cameras  them- 
selves were  often  in  the  spotlight, 
actually  they  were  only  the  starting 
point  of  an  amazingly  complex  com- 
munications set-up.  The  terminating 
points  were  107  television  broadcast- 
ing stations  in  65  cities  served  by  a 
nation-wide  network  of  Bell  System 
television  facilities.  In  between  was 
a  truly  prodigious  amount  of  tele- 
phone equipment  to  switch,  monitor, 
control  and  transmit  the  television 
signals. 

To  bring  network  television  within 


range  of  99  percent  of  the  nation's 
TV  sets,  Long  Lines  rushed  to  com- 
pletion an  additional  5,000  miles  of 
microwave  and  coaxial  cable  chan- 
nels, bringing  the  total  up  to  about 
30,000  miles.  The  new  cities  which 
joined  the  conventions'  TV  audience 
were  Miami,  New  Orleans,  Dallas, 
Fort  Worth,  Houston,  San  Antonio, 
Oklahoma  City,  Tulsa,  Phoenix,  Seat- 
tle, and  Lansing,  Mich. 

In  Chicago,  along  with  the  tele- 
vision facilities  already  in  place,  the 
largest  concentration  of  television  fa- 
cilities ever  amassed  at  one  point 
were  installed  to  handle  the  conven- 
tions. The  flexibility  of  Bell  System 
organization  enabled  Illinois  Bell  to 
assemble  in  Chicago  what  needed 
equipment  it  did  not  already  have 
available. 


The  Bell  Telepho)ie  Coder  was  o)ie  of  the  busiest  spots  in  Conventio}i  Hall.     The  girls 
at  the  message  and  information  counters  handled  thousands  of  messages  and  rendered 

other  courteous  services  for  delegates  and  visitors 
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Bell  System  communications  facilities  helped  newsmen  get  their  convention  stories  out 
fast.     Newsrooms  like  this  used  a  wide  variety  of  services,  including  telephone,  tele- 
typewriter, and  telephoto  lines 


Flexibility  was  the  watchword  in 
planning  for  convention  television 
facilities.  To  satisfy  the  needs  of 
the  TV  broadcasters,  it  was  neces- 
sary to  provide  facilities  to  permit 
pickups  from  many  locations — the 
convention  floor,  Convention  Build- 
ing studios,  the  Conrad  Hilton  Hotel 
(headquarters  for  both  Republican 
and  Democratic  National  Commit- 
tees), downtown  studios  of  the  vari- 
ous TV  networks,  and  telephone 
buildings  from  which  the  TV  signals 
went  out  on  the  nationwide  network. 
In  all,  24  video  channels — including 
both  microwave  and  cable — inter- 
laced these  locations. 

In  addition,  there  were  other  mis- 
cellaneous video  pickups  at  such 
widely  scattered  locations  as  the 
Northwestern  Railroad  Station,  the 
Midway    Airport,    where    President 


Truman's  arrival  was  televised,  and 
the  elephant  house  at  Brookfield  Zoo. 
The  major  television  installations 
were  at  the  Convention  Building  (In- 
ternational Amphitheatre).  From 
this  sprawling,  flag-bedecked  build- 
ing in  the  midst  of  Chicago's  famed 
Stockyards,  television  programs  were 
flashed  to  the  networks  by  means  of 
12  microwave  "dish"  antennas  and 
eight  cable  channels. 

To  SEND  and  receive  the  best  pos- 
sible TV  signals,  the  antennas  were 
as  carefully  "aimed"  as  radar-con- 
trolled search  lights!  But  because 
of  their  unprotected  location,  it  was 
feared  that  vibrations  or  strong 
winds  might  shift  them  "off  the 
beam."  Throughout  the  two  con- 
vention weeks,  Illinois  Bell  mainte- 
nance men  kept  a  constant  vigil  to  see 
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that  their  aim  was  not  thrown  off 
even  the  slightest  fraction  of  an  inch. 
Most  worrisome  time  was  the  night 
a  violent  wind  and  thunderstorm — 
with  gusts  reaching  35  to  50  miles  an 
hour — hit  the  area.  Fortunately, 
the  valuable  "dishes"  withstood  the 
blow. 

No  one,  of  course,  could  foresee 
the  exact  locations  where  important 
news  would  break.  When  the  story 
did  break,  a  service  order  meant 
nothing  unless  the  facilities  could  be 
installed  speedily.  Time  after  time, 
Illinois  Bell  plant  men  met  difficult 
deadlines;  work  days  often  ran  14 
hours  or  longer. 

For  example  :  sentiment  was  mount- 
ing for  Eisenhower  late  Wednesday 
of  the  Republican  convention.  So 
Illinois  Bell  received  urgent  requests 
for  additional  TV  circuits  to  the 
Blackstone  Hotel,  where  Eisenhower 
was  the  No.  i  guest.  Nearly  all  TV 
men  wanted  their  circuits  immedi- 
ately, and  only  one  was  available. 

The  only  solution  was  to  run  a  line 
across  the  street  to  the  Conrad  Hil- 
ton Hotel.  Running  it  overhead  was 
impossible  because  it  would  have  vio- 
lated City  ordinances.  Obviously, 
there  was  no  time  to  dig  up  the  street 
and  lay  the  cables  underground. 
Western  Union  Telegraph  Company 
came  to  the  rescue  by  offering  use 
of  its  under-the-street  conduit. 

Ordinarily,  a  job  of  these  propor- 
tions would  have  taken  three  nor- 
mal work-days  to  complete.  But  an 
oversized  telephone  crew  working 
throughout  the  night  did  the  job.  In 
14  hours  the  circuits  were  in  and 
operating.  They  made  possible  the 
nationwide  TV  coverage  showing 
"Ike"  right  after  he  received  the 
Republican  nomination  for  President. 


Press,  Radio  Required  Great 
Amounts  of  Telephone  Service 

Despite  the  phenomenal  reporting 
job  done  by  television,  the  news  cov- 
erage by  the  old  stand-bys — news- 
papers and  radio — was  also  of 
record-breaking  proportions.  Long 
Lines  carried  the  ball  here  too.  More 
than  670,000  miles  of  teletypewriter 
circuits  served  some  7,500  press  out- 
lets. On  the  radio  side,  more  than 
1,200  stations  received  their  pro- 
grams via  Long  Lines  radio  channels. 
This  network  was  fed  by  215  radio 
channels  in  Chicago. 

In  the  Convention  Building,  tele- 
phones and  teletypewriters  were  in- 
stalled in  the  press  section  on  the 
convention  floor  for  many  of  the  rep- 
resentatives of  about  150  news- 
papers and  other  publications. 

In  addition,  more  than  50  press 
rooms  were  set  up  for  press  services, 
newspapers,  and  magazines  in  the 
south  wing  of  the  Convention  Build- 
ing, and  all  required  telephone  com- 
pany services.  Almost  that  many 
more  were  in  the  Hilton  Hotel. 
Forty-three  radio  stations  had  of- 
fices in  the  Convention  Building;  34 
were  in  the  Hilton.  Service  demands 
for  these  ran  all  the  way  from  a  sin- 
gle telephone  to  the  batteries  of  in- 
struments, switchboards,  telephoto 
lines,  and  other  special  equipment  re- 
quired by  the  news  services.  Radio 
pick-up  spots  from  the  floor  of  the 
convention  to  the  control  booth  alone 
required  the  placing  of  156,000  feet 
of  wire.  More  than  100  teletype- 
writers were  installed  to  send  and 
receive  millions  of  words  written 
about  the  convention. 

One  of  the  most  unusual  radio 
set-ups   which    used    Bell    System    fa- 


1952 


Communications  and  the  Political  Campaigns 


131 


All  television  programs  coming  iiito  or 
going  out  of  tJie  Convention  Building 
were  monitored  and  switched  by  telephone 
men  working  in  this  television  ''nerve 
center'  {upper  left). 


Largest  group  of  microwave  ''dish''  an- 
tennas in  history  was  clustered  atop  the 
roof  at  Convention  Hall  {center).  They 
teamed  with  eight  cable  channels  to  carry 
television  programs  to  the  Bell  System's 
nationwide  TV  network 

Telephone  co>npany  installer  {?-ight)  fiyi- 
ishing  his  work  in  a  broadcasting  com- 
pany's control  room  above  the  speaker's 
platform. 

cilities  to  report  convention  news  was 
the  "Voice  of  America."  This  is 
the  radio  arm  of  the  State  Depart- 
ment, It  beams  the  story  of  Ameri- 
can democracy  all  over  the  world  in 
46    different    languages,    concentrat- 


ing on  Iron  Curtain  countries  and 
others  where  communism  is  a  threat. 
Its  transmitters  send  radio  beams 
over  95  per  cent  of  the  earth's  sur- 
face. 

At  the  conventions,  the  "Voice  of 
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America"  headquarters  was  a  small 
recording  booth  located  In  the  radio 
section.  Special  telephone  lines  con- 
nected this  booth  to  the  "Voice's" 
New  York  headquarters.  Every  day 
ciuring  the  conventions,  reporters 
speaking  different  languages  went  out 
into  the  convention  hall  to  get  stories 
of  Interest  to  the  countries  for  which 
their  broadcasts  were  prepared. 
Among  the  "Interviewers"  was  a 
telephone  engineer  who  explained 
how  television  was  being  carried  from 
coast  to  coast.  Each  of  the  report- 
ers made  two  tape  recordings  a  day. 
These  were  transmitted  to  New 
York,  where  they  were  edited  and 
then  included  In  the  programs  for 
each  particular  language  group. 

Furnishing  Regular  Telephone 
Service  Was  Biggest  Job 

The  biggest  telephone  job,  how- 
ever, was  simply  that  of  providing 
regular  local  and  long  distance  serv- 
ice. Here  are  a  few  scattered  sta- 
tistics to  illustrate  the  scope  of  the 
service  required — although  they  re- 
veal nothing  of  the  intense  pressure 
under  which  much  of  the  work  was 
done : 

More  than  20  PBX  switchboards 
and  1,000  telephones  were  Installed 
at  the  Convention  Building,  the  Con- 
rad Hilton  Hotel,  and  other  miscel- 
laneous locations  for  the  Republican 
and  Democratic  national  organiza- 
tions. In  addition,  the  hotel  head- 
quarters of  the  various  candidates 
for  the  Presidential  nominations  re- 
quired large  and  widely  varying 
amounts  of  regular  telephone  service. 

Illinois  Bell  workers  added  or  re- 
arranged nearly  5,000,000  feet  of 
wire    to    care    for    Convention    com- 


munication needs.  More  than  100 
additional  public  telephones  were  In- 
stalled In  the  Convention  Building. 

Western  Electric  Company  played 
a  key  role  in  enabling  the  Bell  Sys- 
tem to  meet  this  communications 
challenge,  handling  expeditiously  all 
orders  for  the  manufacture  of  special 
cable  and  wire  facilities.  In  addi- 
tion, the  Bell  System's  manufactur- 
ing and  supply  unit  set  up  a  stream- 
lined procedure  for  stocking  and  de- 
livering countless  items  of  telephone 
equipment  to  handle  any  contingency. 
W.  E.'s  Installers  put  extra  switch- 
ing and  other  equipment  in  several 
Illinois  Bell  local  and  toll  offices. 

Working  against  "Impossible" 
deadlines  was,  of  course,  the  most 
common  single  problem.  Cramped 
quarters  was  another  bugaboo  to 
telephone  men.  Cable  work  in  the 
Convention  Building  itself  was  not 
so  difficult  because  it  is  of  the  "open 
type"  construction.  However,  at  the 
Conrad  Hilton  it  was  an  entirely  dif- 
ferent story.  Plant  men  working 
there  had  to  be  "human  flies"  to  do 
their  job.  Conduit  in  which  the  cable 
normally  Is  placed  is  built  into  the 
solid  walls  of  the  hotel.  When  It 
was  filled,  there  was  nothing  to  do 
but  take  to  the  outside  walls.  Cable 
was  secured  to  the  back  side  of  fire 
escapes  or  fastened  onto  the  masonry 
with  hooks. 

Telephone  Men  IVorked  Long  Hours 

Biggest  single  difficulty  was  the  in- 
ability to  gain  early  access  to  Con- 
vention Building  and  hotel  premises. 
Another  convention  occupied  the  Am- 
phitheatre until  after  June  24,  so 
telephone  work  had  to  be  done  "on 
the  double"   right  up  to  the  opening 
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of  the  Republican  Convention  on 
July  7.  Access  to  hotel  rooms  was, 
similarly,  held  up  by  non-convention 
guests.  For  two  weeks  prior  to  the 
convention's  opening,  telephone  in- 
stallation work  continued  from  8 
a.m.  to  midnight  daily.  The  Fourth 
of  July  holiday  week-end  become 
just  more  "regular"  work  days  for 
the  telephone  men  who  had  an  im- 
portant job  to  do.  Then,  just  when 
they  were  catching  their  first  easy 
breaths,  a  flurry  of  late  orders  came 
in  right  at  the  opening  of  the  con- 
vention itself. 

In  line  with  the  Sys- 
tem's policy  of  protect- 
ing secrecy  of  communi- 
cations, men  from  the 
Claims  Department 
kept  a  sharp  look-out 
for  any  attempt  at  wire 
tapping  or  sabotage.  In 
addition,  a  constant  pa- 
trol along  cable  routes 
bearing  possible  conven- 
tion traffic  was  main- 
tained during  conven- 
tion weeks. 


^^ Service''   Was  the 
Telephone   Keynote 

When  it  was  first  in- 
dicated, almost  a  year 
ago,  that  the  1952  na- 
tional political  conven- 
tions would  be  held  in 
Chicago,  a  Bell  System 
Convention  Committee 
was  set  up  to  map  out 
the  telephone  compa- 
nies'role.  It  was  recog- 
nized immediately  that 
the  conventions  would 
require     both     large 


amounts  and  special  kinds  of  tele- 
phone facilities.  Also,  the  commit- 
tee foresaw  that  a  specialized  method 
of  delivering  "call-back"  messages 
would  be  needed.  Thus,  to  provide 
the  best  possible  service  for  officials, 
delegates,  press,  radio  and  television 
representatives,  and  the  thousands 
of  convention  visitors,  Illinois  Bell 
developed  plans  for  a  Bell  Telephone 
Center,  a  telephone  "press  room," 
and  a  special  convention  telephone 
directory. 

The    Bell   Telephone    Center   pro- 
vided an  extremely  popular  and  use- 


Swift  installation  of  public  telepho}ies  was  good  ''news" 

to  members  of  the  press^  radio  and  televisioi  keeping  a 

2^-hoHr  vigil  at  Astor  Street.      Telephone  men  had  booths 

in  operation  an  hour  after  they  arrived 
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fill  service.  Indeed,  it  was  one  of 
the  busiest  spots  in  the  Convention 
Building. 

The  main  section  of  the  Telephone 
Center  was  75  feet  long  and  25  feet 
wide,  and  at  that  it  was  crowded  most 
of  the  time.  Simple  and  pleasing 
in  design  and  decoration,  it  was  con- 
veniently located  in  the  north  wing 
of  the  Amphitheatre  near  the  con- 
vention floor.  In  it  were  12  open 
sit-down  booths  of  new  design  for 
local  calls;  nine  sound-proofed  booths 
for  long  distance  calls,  together  with 
two  associated  attended  positions; 
three  banks  of  counters  for  the  mes- 
sage center  girls  (working  at  16  posi- 
tions) ;  lounge  seats,  water  coolers, 
booklet  racks,  and  a  telephone  man- 
ager's desk.  As  an  added  service 
for  the  visitors,  there  was  a  unit  con- 
taining receivers  connected  to  the 
weather  bulletin  service.  Across  the 
aisle  were  30  more  unattended  pub- 
lic telephone  booths  for  local  and 
long  distance  calls. 

Immediately  behind  the  Center 
were  an  employees'  rest  room,  a  spe- 
cial public  television  lounge,  two 
small  customer  rooms,  and  the  tele- 
phone press  room. 

Message  Center  Was  an 
Information  Bureau 

The  most  unusual  feature  of  the 
Bell  Telephone  Center  was  the  spe- 
cial message  counter.  It  was  set  up 
to  expedite  incoming  and  outgoing 
messages  and  to  serve  as  an  "infor- 
mation bureau"  for  all  convention 
people.  Operated  by  the  Commer- 
cial Department,  it  was  the  first  un- 
dertaking of  Its  kind  for  any  conven- 
tion. 


The  Message  Center  was  staffed 
by  50  telephone  girls,  selected  from 
all  departments,  specially  trained  for 
the  job.  Both  the  message  center 
and  attended  pay  station  girls  wore 
attractive  navy  blue  dresses. 

These  "personality  girls"  soon  be- 
came the  unofficial  belles  of  the  con- 
vention, and  their  friendly  helpful- 
ness contributed  greatly  to  the  suc- 
cess of  the  Telephone  Center.  They 
appeared  in  some  30  television  and 
radio  programs,  many  on  coast-to- 
coast  networks.  And  they  had  the 
opportunity  of  meeting  many  of  the 
"great  names"  of  the  conventions 
and  serving  thousands  of  visitors 
who  quickly  discovered  the  Tele- 
phone Center. 

All  incoming  local  or  long  dis- 
tance calls  received  at  the  Center's 
special  number — Bishop  7— 9 141  — 
were  answered  by  telephone  attend- 
ants. They  would  record  the  mes- 
sages and  place  them  in  sealed  en- 
velopes bearing  the  names  of  the  per- 
sons called.  The  messages  were  then 
delivered  to  the  convention  floor — 
either  through  the  sergeant-at-arms' 
pages  or  by  a  telephone  man.  In 
several  cases  of  top  emergency  calls, 
a  "handie  talkie"  two-way  radio  set 
was  used  to  reach  people  on  the  con- 
vention floor.  The  telephone  man 
delivering  an  emergency  message  car- 
ried the  "handie  talkie"  with  him  on 
the  convention  floor  so  he  could  re- 
port back  to  the  Message  Center. 

If  the  person  for  whom  the  mes- 
sage was  intended  could  not  be  lo- 
cated, it  was  returned  to  the  Mes- 
sage Center  and  kept  in  file.  Mean- 
while, the  person's  name  was  con- 
tinuously flashed  in  large  letters  on 
a    special    illuminated    screen    which 
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worked    in    conjunction    with    a    tele- 
typewriter. 

More  than  30,000  local  and  long 
distance  calls  and  requests  for  in- 
formation were  handled  during  the 
two  conventions.  Included  in  this 
total  were  nearly  5,000  messages  for 
delivery  to  persons  on  the  conven- 
tion floor  or  elsewhere  in  the  con- 
vention hall.  In  addition,  more  than 
3,400  outgoing  long  distance  calls 
were  handled  at  the  attended  pay 
station. 

The  Message  Center  contributed 
to  telephone  service  in  another  im- 
portant way.  A  large  proportion  of 
the  messages  delivered  to  delegates 
and  others  were  "call  back"  requests. 
Because  of  the  special  effort  made 
to  deliver  all  messages,  even  while 
the  conventions  were  is  session,  dele- 
gates and  others  were  able  to  return 
important   telephone   calls   promptly. 

Another  interesting 
feature  of  the  Tele- 
phone Center  was  the 
television  lounge,  pro- 
vided essentially  for 
people  waiting  for  "call 
backs."  Here,  they 
could  relax  in  comfort 
and  watch  the  proceed- 
ings of  the  convention 
on  television.  So  that 
persons  making  tele- 
phone calls  would  not 
be  disturbed,  the  sound 
portion  of  the  telecast 
could  be  heard  only 
through  earphones  lo- 
cated at  each  seat.  The 
TV  sets  were  provided 
for  use  in  the  Tele- 
phone Center  by  the 
manufacturers. 


Odd  Requests  at  Telephone  Center 

Although  the  Telephone  Center 
was  primarily  designed  and  operated 
to  serve  as  a  communications  head- 
quarters, the  Bell  attendants  re- 
ceived a  large  and  frequently  odd 
variety  of  non-telephone  requests. 

On  the  opening  day  of  the  Demo- 
cratic convention,  a  perturbed  mem- 
ber of  the  Iowa  delegation  came  to 
the  Center  and  asked  for  help  in  lo- 
cating some  stalks  of  tall  corn.  In 
their  usual  resourceful  manner,  our 
people  learned  that  cornstalks  could 
be  obtained  at  a  nearby  feed  store. 
However,  when  they  were  delivered 
at  the  Convention  Building  gate,  an 
unsympathetic  guard  refused  to  let 
them  inside.  A  telephone  girl  lo- 
cated the  building  superintendent, 
who  straightened  things  out,  and 
even  found  room  in  a  refrigerator  to 
store  the  cornstalks  until  time  to  use 


A  plant  man  making  one  of  the  manv  telephone  installa- 
tions on  the  speake7'^s  platform 
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them  in  the  demonstrations.  With 
his  cornstalks  safely  taken  care  of, 
the  lowan  told  the  telephone  girl: 
"Thanks  for  helping  me,  honey! 
That  corn  would  have  started  pop- 
ping if  it  had  been  left  outside  in  this 
awful  heat  much  longer." 

Also  having  nothing  to  do  with 
telephone  service,  but  contributing 
greatly  toward  telephone  people's 
reputation  for  friendliness  and  help- 
fulness, were  filling  requests  at  the 
center  for  such  things  as  pencils,  pa- 
per clips,  tape,  glue,  safety  pins, 
straight  pins,  and  dozens  of  other 
items.  Once  a  member  of  the  Utah 
delegation  rushed  into  the  Center  and 
asked  where  special  arm-bands  could 
be  made  up  in  a  hurry.  A  firm  was 
found,  the  order  placed,  and  24-hour 
delivery  arranged.  The  delegate 
went  away  with  a  hearty  thanks  for 
"such   splendid  service." 

IBT  Maintained  **  Telephone 
Press  Roofn' 

Another  service  provided  by  Illi- 
nois Bell  was  a  "Telephone  Press 
Room."  Located  near  the  Center, 
it  was  staffed  by  a  news  service  rep- 
resentative and  a  stenographer  from 
the  General  Information  Depart- 
ment. 

These  people  were  able  to  help 
newspaper,  radio  and  TV  reporters 
secure  special  stories  with  a  tele- 
phone angle.  It  also  issued  a  daily 
"Bell  Telephone  News  Letter,"  fea- 
turing convention  items  with  a  tele- 
phone background.  This  news  letter 
not  only  served  to  keep  our  people 
informed  of  what  was  happening, 
telephone-wise,  but  newsmen  found 
it  a  useful  source  of  information. 

To  further  serve  the  national  po- 


litical conventions,  Illinois  Bell  pre- 
pared a  special  directory  for  each 
convention.  It  contained  the  names, 
locations,  and  telephone  numbers  of 
convention  delegates,  officials,  presi- 
dential candidates,  various  national 
and  local  political  organizations,  and 
so  on.  In  addition,  it  described  the 
telephone  services  available  at  the 
Bell  Telephone  Center  at  the  Con- 
vention Building  and  contained  other 
telephone  information,  such  as  a 
table  of  long  distance  rates  from  Chi- 
cago to  various  cities  throughout  the 
nation.  The  directory  was  distrib- 
uted to  all  delegates  and  alternates, 
convention  officials,  hotels,  railroad 
stations,  headquarters  of  all  local  po- 
litical groups  and  other  appropriate 
places.  At  the  request  of  the  Demo- 
cratic National  Committee,  this  di- 
rectory was  included  in  the  official 
convention  kit  of  that  party's  dele- 
gates. 

Illinois  Bell's  Directory  Division 
each  day  published  a  "Special  Con- 
vention Bulletin"  containing  an  up- 
to-date  list  of  special  convention  tele- 
phone numbers.  Although  originally 
intended  for  Information  operators, 
the  Bulletins  were  also  distributed 
to  press,  radio,  and  TV  headquar- 
ters at  the  Convention  Hall  and  po- 
litical headquarters  at  the  various 
hotels.  Copies  also  were  sent  to  all 
hotel   PBX   operators. 

^^  Operation  As  tor  Street'' 

Although  dozens  of  instances  oc- 
curred during  the  conventions  that 
might  be  used  to  typify  the  efforts  of 
the  telephone  company  to  provide 
service  "when  and  where  wanted," 
none  were  as  dramatic  as  "Operation 
Astor  Street." 
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It  began  on  Thursday  morning 
during  the  Democratic  convention. 
As  the  sentiment  for  Governor  Adlai 
Stevenson  began  to  reach  "draft" 
proportions,  anything  he  said  and 
did  was  news.  The  Governor  was 
headquartering  In  the  William  Blair 
home,  on  Astor  Street,  in  Chicago's 
near  North  Side. 

A  small  army  of  newspaper  re- 
porters and  photographers  and  radio 
and  television  men  began  a  vigil  that 
was  to  last  for  two  days  and  nights. 
With  from  30  to  50  newsmen  on  the 
scene,  telephone  service  Immediately 
became  an  Important  need,  since 
there  were  no  public  telephones  with- 
in several  blocks.  Illinois  Bell  was 
[  soon  flooded  with  requests  for  tele- 
!  phone,  television,  and  radio  facilities. 
i  Plant  men  hurried  to  the  scene. 
Some  of  the  Installers  climbed  the 
stately  elm  trees  shading  the  street 
to  string  wire  and  cable.  Time 
magazine  described  this  as  "cables 
streamed  out  of  the  trees  like  boa 
constrictors."  Others  assembled  nine 
public  telephone  booths,  and  set  them 
up  outside  the  residence.  Within  an 
hour  after  they  arrived,  the  tele- 
phones were  operating.  And  all  the 
curious  neighbors  were  getting  a  fine 
demonstration  of  Bell  System  speed. 
However,  more  telephone  service 
was  still  needed.  At  5  p.m.,  Illinois 
Bell's  telephone  trailer,  which  had 
five  public  telephones,  was  pulled  out 


of  the  Convention  parking  lot  and 
rushed  to  the  scene.  Before  it  was 
all  over,  there  were  more  than  40 
circuits  working,  including  radio 
channels,  TV  audio  circuits,  and  more 
service  for  the  Blair  home  itself. 

Telephone  Folks  Received  Plaudits 
for  Convention  Efforts 

For  telephone  people,  the  conven- 
tion job  was  always  fascinating,  fre- 
quently exhausting,  and  forever  ex- 
acting. But  it  was  fun  to  get  the 
cheers,  and  the  cheers  did  come. 

Many  political  figures  of  both  ma- 
jor parties,  and  members  of  press, 
radio,  and  television  organizations, 
had  words  of  praise  for  the  communi- 
cations facilities  provided,  and  for  the 
telephone  people  who  served  them  so 
pleasantly  and  efficiently.  One  re- 
porter who  realized  that  the  Bell  Sys- 
tem was  Intent  on  doing  a  first-rate 
all-round  service  job  was  a  staff  writer 
for  Advertising  Age.  His  article,  en- 
titled "Public  Service  and  Public  Re- 
lations Is  Bell's  Convention  Motto," 
began  like  this:  "If  any  delegate  to 
last  month's  political  conventions  was 
not  aware  of  the  Illinois  Bell  Tele- 
phone Company,  then  he  probably 
never  left  home."  And  In  further 
recognition  that  it  was  a  thoroughly 
"service  first"  undertaking,  he  wrote, 
"This  was  definitely  not  an  operation 
In  which  'the  dimes  jingled  merrily  as 
they  rolled  into  the  cash  box.'  " 


Traffic    Departments'    Eleven    Thousand  Chief  Operators 
Have  Made  Outstanding  Contributions  to  the  Tradition  of 

Fine  Telephone  Service 


Service   Executives:   The 
System's  Chief  Operators 

Margaret  E.  Fawcett 


Telephone  operators,  with  their 
service  assistants,  form  a  team  which 
is  important  to  the  communities  they 
serve,  and  to  the  nation. 

Their  importance  increases  as  the 
number  of  telephones  and  calls  in- 
creases. It  is  interesting  to  realize 
that  in  1940,  when  60  percent  of  the 
System's  telephones  were  equipped 
for  dialing,  there  were  118,000  op- 
erating employees.  Now,  with  80 
percent  of  the  telephones  dial  oper- 
ated, there  are  about  250,000  oper- 
ating employees.  Even  with  dial  op- 
eration, operators  are  needed  to 
assist  customers,  to  furnish  telephone 
numbers,  and  to  complete  toll  calls 
the  customers  cannot   dial. 

Guiding  the  efforts  of  operators 
and  service  assistants  are  about  11,- 
000  women  :  the  chief  operators  and 
their  evening,  night,  and  assistant 
chief  operators.  It  is  a  group  of 
carefully  selected  and  well  trained 
women,  who  have  come  up  through 


the  ranks,  and  are  well  informed, 
practical,  and  experienced. 

Chief  operators  have  jobs  which 
require  executive  ability  comparable 
to  that  needed  in  running  a  sizable 
business.  And  today,  that  ability  is 
confronted  with  many  challenging 
problems — among  which  are  equip- 
ment shortages,  and  difficulties  in 
maintaining  an  adequate  and  well 
trained  force. 

In  some  localities,  unforeseen  de- 
velopments and  shortages  of  stra- 
tegic materials  have  temporarily  out- 
stripped the  ability  to  keep  up  with 
service  demands.  So  an  inadequate 
number  of  circuits  and  switchboard 
positions  in  some  offices  calls  for  in- 
genuity and  skill  to  make  the  best 
use  of  what  is  available. 

Added  to  that,  there  has  been  a 
very  large  number  of  new  employees 
since  the  Korea  war,  all  of  whom 
have  to  be  trained  imder  the  guid- 
ance of  the  chief  operators  and  those 
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A  Chief  Operator  talks  thi)igs  over  with  a  Service  Assistant  in  a  typical  centraL-ojjice 

setting  of  operators.,  service  assistants,  and  clerk 


who  assist  them.  These  additions 
are  running  currently  at  about  10,000 
new  operators  a  month  in  the  Bell 
System. 

While  relatively  few  employees 
leave  to  take  other  jobs,  the  quali- 
ties that  make  good  operators  ap- 
parently make  good  wives  and  moth- 
ers. So  marriage  and  home  duties 
cause  resignations,  and  the  forces 
need  constantly  to  be  replenished,  as 
well  as  increased  to  permit  the  han- 
dling of  an  ever  rising  number  of  calls. 

Recruiting  and  Hiring  Applicants 

In  many  places,  recruiting  is  a  re- 
sponsibility of  the  chief  operator, 
and  this  involves,  directly  or  through 


her  assistants,  many  discussions  with 
the  force  and  with  the  schools — the 
best  and  most  productive  sources  of 
applicants.  There  may  be  participa- 
tion in  school  "Career  Days,"  and 
visits  to  the  office  from  counselors, 
teachers,  and  students  so  that  they 
can  see  for  themselves  what  a  good 
job  telephone  operating  Is. 

After  recruiting  comes  employ- 
ment, which  means  that  applicants  at 
the  Telephone  Company  are  Inter- 
viewed and  tested,  the  job  Is  ex- 
plained, and  decisions  as  to  employ- 
ment are  reached.  While  some  large 
and  medium-sized  cities  have  central- 
ized employment  offices  for  women, 
hiring  new  employees  is  an  important 
responsibility   of   the   chief   operator 
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He7'e  a  Chief  Operator  is  leading  an  induction  discussion 
on  '''What  do  we  want  Jrom  our  jobs?" 

or  one  of  her  assistants  in  many  other 
communities. 

A  Typical  Centra/  Office 

In  order  to  learn  more  about  what 
a  chief  operator  does,  let  us  take  a 
look  inside  a  typical  central  office — 
one  with  an  operating  force  of  about 
125  people,  let's  say.  There  are 
many  offices  larger  than  this,  but  the 
trend  is  toward  the  smaller  ones. 

In  the  operating  room,  the  chief 
operator  is  in  charge  and  works  day 
hours.  An  evening  chief  operator 
and  a  night  chief  operator  report  to 
her,  and  one  or  more  assistant  chief 
operators,  who  may  be  assigned  to 
day  or  evening  hours,  depending  working  at  office  desks.  These  are 
upon  the  needs  in  individual  offices,      t^ie  central  office  clerks.     They  look 

As  we  observe  the  operators  at  ^fter  such  matters  as  assigning  hours, 
the  switchboard,  we  naturally  notice 
also  the  service  assistants,  or  super- 
visors as  they  are  called  in  some 
places:  women  who  are  either  stand- 
ing or  sitting  In  back  of  the  opera- 
tors. Among  the  important  duties 
of  these  people  are  a  share  in  the  re- 


sponsibility for  the  qual- 
ity of  the  service  given 
in  their  offices,  the  train- 
ing of  operators,  and 
the  furnishing  of  assist- 
ance to  operators  with 
difficult  and  emergency 
calls. 

Such    an     emergency 
call  came  recently  to  an 
operator  who  answered 
a  switchboard  signal 
and    heard    a    customer 
mumble  something  that 
sounded  like  "help  me, 
help  me."     Then  there 
was  silence.     The  oper- 
ator signaled  her  serv- 
ice assistant,  who  went  to  the  position 
immediately.     There  was  no  hint  of 
what  the  difficulty  was,  but  the  opera- 
tor  remained   on   the   line   while   the 
service  assistant  obtained  the  calling 
customer's  name  and  address  from  the 
records,  and  sent  the  police  to  investi- 
gate.    Later,  an  officer  told  the  wait- 
ing operator  that  he  needed  an  ambu- 
lance   at   once    for   he    had    found    a 
family  overcome  by  coal  gas.     Prompt 
aid  enabled  all  members  of  the  family 
to  recover.     A  fine  example  of  good 
team  work;  but  to  the  operator  and 
the  service  assistant  a  natural  result 
of  training  and  experience. 

We   note   next   the   young   women 


preparing  the  payrolls,  and  main- 
taining various  records  required  In 
running  a  central  office. 

As  we  look  around  we  may  find 
the  chief  operator  talking  with  an 
operator  who  Is  consulting  her  on  a 
personal    problem,    or    discussing    a 
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service  program  with  an  assistant,  or 
performing  any  one  of  the  many 
duties  for  which  she  is  responsible. 
If  the  chief  operator  is  not  in  sight, 
one  of  her  assistants  will  be  there, 
acting  for  her. 

One  of  the  chief  operator's  objec- 
tives is  to  be  available  to  those  who 
want  to  consult  her.  This  was  cer- 
tainly accomplished  fully  in  one  of- 
fice, where  a  young  woman  wanted 
to  see  the  chief  operator  before  she 
went  to  her  switchboard  position. 
To  the  assistant  chief  operator's 
tactful:  "The  chief  operator  is  at  a 
meeting.  Is  there  anything  I  can 
do?"  She  replied,  "No,  thank  you. 
The  chief  operator  said  no  matter 
how  busy  she  happened  to  be,  I  could 
see  her  any  time."  When  the  chief 
operator  came,  the  operator  opened 
her  left  hand,  turned  her  ring,  and 
displayed  it  proudly.  It  was  a  dia- 
mond, and  she  wanted  the  chief  op- 


erator to  be  the  first  one  in  the  office 
to  see  it  and  to  share  her  happiness. 

Service  First — ^//^  Always 

While  a  chief  operator  has  many 
responsibilities,  they  can  be  summed 
up  in  the  word  service.  It  means 
accurate,  fast,  courteous  telephone 
service  that  meets  objectives  in  qual- 
ity and  economical  cost.  It  results 
when  every  one  in  the  office  plays  her 
part  well  on  the  team;  and  it  is  the 
chief  operator's  leadership  in  carry- 
ing out  the  Company's  policy  of  fair 
treatment  of  employees  that  wins 
their  willing  acceptance  of  service 
objectives. 

Not  only  must  the  chief  operator 
obtain  the  support  of  her  force.  She 
must  work  in  harmony  with  her  coor- 
dinates in  other  departments,  so  as  to 
obtain  a  maximum  amount  of  inter- 
departmental cooperation — because 
every  employee,  regardless  of  title  or 


A  group  of  Chief  and  Assistant  Chief  Operators  are  discussing  Company  policies  with 

their  Operating  Vice  President 
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department,    sliares    In    giving    good 
telephone  service. 

There  Is  constant  vigilance  to 
maintain  good  service,  and  there  are 
various  ways  of  determining  Its  qual- 
ity. In  many  of  the  central  offices, 
sampling  Is  done  by  a  separate  group 
of  people  called  "service  observers." 
Personal  observations  by  the  chief 
operator  and  her  assistants  and  com- 
ments from  operators  themselves 
play  an  Important  part  because  giv- 
ing good  service  Is  everybody's  busi- 
ness in  a  central  office.  Above  all, 
there  are  the  customers'  reactions: 
favorable,  or  unfavorable,  oral  or 
written.  Service  consciousness  being 
what  it  is  In  the  Traffic  Department, 
chief  operators  are  ever  alert  for 
indications  of  trends  toward  slow  or 
potentially  unsatisfactory  service,  so 
that  prompt  action  can  be  taken  be- 


fore real  trouble  develops  and  the 
customer  notices  It. 

Administration  of  the  Force 

A    MAJOR    RESPONSIBILITY    In    giving 

service  is  the  organization  of  the  op- 
erating force. 

It  Is  necessary  to  have  an  adequate 
number  of  operators  and  service  as- 
sistants on  duty  during  the  hours 
they  are  needed.  Usually,  central  of- 
fices show  definite  traffic  patterns. 
For  example,  offices  which  serve 
wholly  business  areas  are  usually 
busy  throughout  the  day,  with  de- 
creased traffic  in  the  evenings.  Of- 
fices which  serve  preciominantly  resi- 
dential areas  are  busiest  mornings 
and  evenings. 

If  the  office  serves  a  military  es- 
tablishment, evening  and  Sunday  traf- 


Chief  Operators  hear  one  of  their  committees  make  a  report  at  a  conjereiice  held  at  a 

college  discussion  center 
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fie  will  be  heavy,  because  men  and 
women  in  the  country's  services  need 
no  publicity  to  make  them  aware  of 
the  value  of  telephone  communica- 
tion. Conversations  with  the  home 
folks  are  one  of  the  average  service 
man's  or  service  woman's  favorite 
relaxations.  The  entire  central  of- 
fice force  is  aware  of  what  these  calls 
mean  to  service  personnel — as  wit- 
ness the  following  incident. 

An  unusually  large  number  of 
ships  arrived  at  a  Navy  base  on  a 
Friday  night.  The  boys  had  been  at 
sea  a  long  time  and,  judging  from 
past  experience,  the  central  office 
serving  the  area  would  be  flooded 
with  calls  over  the  week-end.  The 
chief  operator  asked  all  operators 
scheduled  to  be  off  Saturday  or  Sun- 
day if  they  would  be  willing  to  work 
on  both  days.  Not  only  did  every 
one  volunteer  to  work,  but  there  was 
not  a  single  absentee,  and  a  record 
number  of  toll  calls  was  completed. 
On  the  following  Monday  morning, 
the  chief  operator  was  in  the  office 
early  to  greet  each  operator  as  she 
came  on  duty  and  to  thank  her  for 
the  personal  sacrifice  made  in  order 
to  live  up  to  the  tradition  of  giving 
good  telephone  service. 

Calls  made  during  the  night,  while 
relatively  few  in  number,  are  obvi- 
ously important  ones,  often  involv- 
ing sickness  and  death,  fires  and  ac- 
cidents, burglary  and  other  crimes. 
Yet  not  all  are  unhappy  events,  for 
many  an  exuberant  new  father  has 
been  known  to  make  long  distance 
calls  to  relatives  and  friends  in  the 
small  hours  of  the  night. 

Adjusting  the  Force 

While  it  is  necessary  to  provide  an 
adequate  operating  force  around  the 


clock,  consideration  and  skill  are 
used  to  keep  the  tours  of  duty  and 
lunch  and  relief  periods  as  closely  in 
line  with  operators'  preferences  as 
possible.  An  operator  may  obtain 
permission  to  change  hours  with  an- 
other when  she  wishes  to  do  so,  or 
have  another  operator  work  for  her 
on  a  Sunday  or  holiday,  and  much 
trading  of  hours  and  days  off  goes  on 
in  a  central  office. 

Although  schedules  are  prepared 
carefully,  traffic  can  and  does  fluctu- 
ate by  weeks,  days,  and  even  hours. 
The  weather  is  the  chief  villain  in 
upsetting  schedules,  but  a  commu- 
nity event  which  attracts  unusually 
large  crowds  will  cause  a  decrease  in 
the  number  of  calls,  while  a  major 
disaster  may  bring  a  deluge  of  calls, 
both  outgoing  from  local  telephones 
and  incoming  from  other  cities. 

All  this  means  that  the  chief  op- 
erator must  adjust  her  force  to  daily 
and  hourly  requirements.  For  too 
few  operators  means  too  many  calls 
for  the  operators  on  duty  to  handle 
satisfactorily.  On  the  other  hand, 
provision  of  an  unnecessary  number 
of  operators  is  not  economical;  and, 
strangely  enough,  it  may  also  cause 
slow  service,  because  an  operator 
finds  it  easier  to  be  attentive  when 
she  is  occupied  with  a  balanced  num- 
ber of  calls,  neither  too  many  nor 
too  few. 

A  Well  Trained  Force 

To  BE  EFFECTIVE  in  giving  service, 
a  force  of  operators  must  not  only  be 
sufficient  in  numbers — it  must  be  well 
trained.  So,  training  of  one  form  or 
another  is  going  on  constantly  in  a 
central  office. 

To  meet  the  various  needs,  spe- 
cific training  courses  have  been  devel- 
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oped.  They  are  based  on  analyses  In 
each  office,  emphasize  the  giving  of 
sufficient  practice  to  meet  specific  ob- 
jectives on  accuracy  and  speed,  and 
are  planned  to  develop  each  indi- 
vidual's self-confidence.  They  are 
really  tailor-made  for  each  office,  and 
flexible  as  regards  application  to  in- 
dividuals. 

Induction  and  Training  of 
Operators 

Operators'  training  is  handled  in 
two  parts  or  divisions. 

Initial  training  consists  of  discus- 
sions; of  practice  calls  on  practice 
equipment — with  as  close  a  simula- 
tion of  real  calls  as  possible;  and  of 
drills.  Following  the  initial  train- 
ing course  on  practice  calls,  new  op- 
erators start  handling  customers' 
calls,  under  the  guidance  of  a  service 
assistant. 

Subsequent  training  consists  of  ac- 
quiring greater  skill,  learning  infre- 
quently occurring  operations  omitted 
from  initial  training,  and  further 
training  to  meet  individual  needs. 

Along  with  the  training  is  inter- 
spersed a  supplementary  program. 
For  many  new  operators  have  never 
held  positions  before,  and  it  takes 
time  for  them  to  fit  into  a  working 
environment.  They  need  sympa- 
thetic understanding  of  their  efforts 
to  learn  telephone  operating,  and 
they  need  help  with  personal  prob- 
lems of  adjusting  themselves  to  the 
job  and  making  new  friends — prob- 
lems they  would  encounter  in  any 
job. 

Caroline,  for  example,  came  from 
a  small  village  to  live  with  her  aunt 
in  a  large  city.     Telephone  operating 


was  her  first  job,  and  it  was  easy  to 
see  that  she  was  having  difficulty 
adjusting  herself  because  she  was 
homesick.  The  assistant  chief  op- 
erator helped  her  to  make  friends 
and  discussed  with  her  the  frequent 
increases  in  pay  she  would  receive  and 
the  many  job  advantages  to  which  she 
could  look  forward — but  Caroline 
was  still  homesick.  Then  one  day  the 
assistant  chief  operator  asked,  "How 
would  you  like  to  have  a  long  week- 
end off,  so  that  you  can  go  home  and 
visit  your  folks?  The  next  time  you 
work  on  Sunday,  we  can  give  you 
the  following  Friday  as  your  day  off 
and  then  not  schedule  you  for  duty 
until  the  following  Tuesday.  We 
give  all  operators  regular  turns  at 
these  long  week-ends."  Caroline  was 
delighted,  of  course,  and  enjoyed  her 
visit  home.  When  she  returned,  she 
said  to  the  assistant  chief  operator, 
"My  father  thinks  this  is  a  wonder- 
ful Company,  to  take  an  interest  in 
one  person  like  me,  and  he  says  he 
wouldn't  let  me  quit  even  if  I  wanted 
to,  but  I  like  it  here  now." 

The  chief  operator  participates  in 
the  supplementary  program,  and  con- 
ducts some  of  the  discussion  person- 
ally, in  order  to  become  well  ac- 
quainted with  the  new  employees. 
She  also  follows  the  training  of  new 
employees  with  interest,  and  super- 
vises it  to  the  extent  that  she  knows 
it  is  being  done  well  and  agreeably. 

Service  assistants  are  carefully  se- 
lected from  the  operator  group;  and 
while  seniority  is  a  factor,  the  prin- 
cipal consideration  is  possession  of 
the  necessary  qualifications  for  the 
job — the  tangible  qualities  of  skill 
and  the  intangible  ones  that  con- 
stitute good  leadership. 
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Selection  and  Training  of 
Assistant  Chief  Operators 

When  a  service  assistant  is  ap- 
pointed an  assistant  chief  operator, 
she  becomes  a  management  employee, 
with  broader  responsibilities  and  in- 
creased authority.  There  will  be 
many  occasions  when  she  will  be  in 
charge  of  the  office:  evenings,  Sun- 
days and  holidays,  and  she  may  be 
called  on  to  take  the  chief  operator's 
place  in  her  absence  on  vacation,  and 
while  she  is  attending  conferences 
or  is  on  special  assignments.  There 
will  be  many  opportunities  to  exer- 
cise judgment  and  use  initiative. 

The  chief  operator  assigns  spe- 
cific duties  to  the  new  assistant  chief 
operator,  personally  outlines  her  re- 
sponsibility and  authority  in  connec- 
tion with  the  duties,  and  gives  her 
most  of  her  training. 

Just  as  valuable  as  was  the  induc- 
tion into  the  business  is  the  induc- 
tion into  management.  The  new  as- 
sistant  chief   operator   now    assumes 


management  responsibilities  in  inter- 
preting and  applying  Company  poli- 
cies and  practices.  Much  of  this 
knowledge  is  given  to  her  by  the  chief 
operator,  both  through  example  and 
in  discussions.  Many  of  the  Com- 
panies have  also  been  implementing 
these  discussions  with  special  courses 
on  Company  policies  and  practices. 
Where  there  are  a  number  of  ap- 
pointments during  the  year,  it  is  usual 
to  hold  meetings  several  times  a  year 
in  a  central  location,  usually  Area 
or  Division  headquarters.  All  those 
appointed  since  the  previous  meet- 
ings are  invited  to  attend,  and  ar- 
rangements are  made  for  them  to 
meet  Company  officials,  department 
heads,  and  persons  with  whom  they 
will  have  telephone  contacts  or  to 
whom  they  will  forward  reports. 

These  programs  are  not  only  in- 
formative :  they  induct  the  new  as- 
sistant chief  operators  as  active  as- 
sociates in  managing  the  business. 
The  assistant  chief  operators  value 
these  programs  highly,   and  are  elo- 


Long  Lines  Chief  Operators  meet  with  an  Area  General  Traffic  Manager  and  his  staff 

to  discuss  delegation  of  duties 
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Their  2/f.th  corjsecntive  monthly  service  index  of  gg  called 

for  a  celebration  among  the   Traffic  folks  in  a  central 

office.      The  Chief  Operator  cuts  the  cake  while  members 

of  the  force  look  on 


quent  in  expressing  their  appreciation 
— as  this  example  selected  from  many 
similar  comments  will  show: 

"While    I    gained   much    from    re- 
views of  reports   and  practices,   I 


risk  of  failure  can  be 
taken  with  the  promo- 
tion to  chief  operator, 
because  good  communi- 
cations are  vital  to  a 
community  at  all  times, 
and  good  service  de- 
pends largely  on  the 
ability  and  leadership 
of  the  chief  operator. 

Experience  in  every 
phase  of  central  office 
operation,  plus  high 
qualities  of  leadership, 
give  the  new  chief  oper- 
ator a  sound  start  in  her 
job.  She  gets  further 
training  according  to  her  needs,  ad- 
ministered under  the  direction  of  the 
District  Traffic  Superintendent  to 
whom  she  reports.  It  includes  on-the- 
job  training  and  direction  as  needed, 


appreciated  more  the  discussion  of     meetings  with  other  chief  operators 


policy.  Hearing  higher  manage- 
ment express  views,  ideas,  and 
goals — the  intangible  things  nec- 
essary for  good  business — showed 
us  thoughts  and  principles  of  a 
program  of  service  that  we  cannot 
find  for  ourselves  in  books.  It 
gives  an  unbelievable  lift  to  mo- 
rale, and  a  sense  of  actually  be- 
longing— being  a  part  of  the 
Company." 

Selection  and  Training  of 
Chief  Operators 

It  is  traditional  in  the  Bell  System 
for  executives  to  start  their  careers 
in  beginners'  jobs,  and  chief  opera- 
tors follow  this  plan  by  starting  as 
operators  and  working  their  way 
through  various  jobs — demonstrat- 
ing   their    ability    in    each    one.      No 


in  which  common  problems  are  dis- 
cussed and  good  ideas  pooled,  visits 
to  other  offices  to  observe  specific  as- 
pects of  office  management,  and  at- 
tendance at  training  conferences  led 
by  competent  staff  men  and  women. 

Even  after  a  chief  operator  has 
had  her  training,  and  is  thoroughly 
familiar  with  her  job,  she  continues 
to  learn — because  she  realizes  that 
a  person  who  stops  learning  stops 
progressing.  Chief  operators  know 
that,  while  service  goals  remain  con- 
stant, people  and  times  do  not.  As 
one  chief  operator  said:  "There  is 
no  use  wasting  time  complaining  that 
young  people  today  are  different. 
Basically,  they  are  just  as  fine  as  they 
ever  were  and  our  job  is  to  under- 
stand them  and  be  able  to  obtain 
their   cooperation." 
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Chief  operators  generally  are 
aware  that,  important  as  technical 
skill  is,  the  development  of  the  "spirit 
of  service"  in  their  employees  is  of 
equal  significance.  One  of  the  es- 
sential duties  of  their  jobs  today  is 
to  instill  this  willingness  to  serve  into 
the  many  new  employees  entering 
the  business. 

Helping  Chief  Operators  to 
Plan  Their  Work 

Many  chief  operators  have 
watched  their  offices  grow  to  the 
point  where  it  is  now  necessary  for 
them  to  be  executives  only,  train- 
ing, guiding,  coordinating,  inspiring 
others  but  refraining  from  becom- 
ing involved  unnecessarily  in  the  de- 
tails of  operation. 

An  illustration  of  this  change  is 
an  office  that  up  until  a  few  years  ago 
had  a  steady,  gradual  growth.  The 
installation  of  a  huge  defense  plant 
brought  housing  developments,  addi- 
tional stores,  and  various  new  busi- 
nesses that  doubled  the  number  of 
calls    being    handled    in    the    office. 


Within  one  year  the  operating  force 
increased  from  150  to  308.  Dur- 
ing the  year,  in  addition  to  new  op- 
erators trained,  21  service  assistants 
anci  5  assistant  chief  operators  were 
selected  and  trained.  Throughout 
this  year  the  service  was  good.  A 
remarkable  accomplishment !  But,  as 
the  chief  operator  said,  "I  could 
never  have  gotten  through  the  year 
successfully  if  I  had  not  been  trained 
to  organize  my  job  and  to  delegate 
responsibility." 

As  a  result  of  this  training  in 
organizing  and  delegating  central- 
office  management  duties,  the  chief 
operator  frees  herself  from  as  many 
of  the  details  of  managing  the  office 
as  possible.  Thus  she  has  more  time 
for  training  her  assistants,  supervis- 
ing the  over-all  job,  and  promoting 
mutual  understanding  and  friendly 
relationships  among  all  members  of 
the  force. 

Despite  their  busy  work  schedules, 
chief  operators  find  time  to  partici- 
pate in  many  civic  and  social  activi- 
ties. Many  of  them  belong  to 
women's  clubs,  community  chest  com- 


A  central  office  in  1888.     The  scene  has  changed^  but  not  traditions  oj  good  service 
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mittees,  Red  Cross,  and  are  active  in  day,     a     customer     would     remark, 

their  churches  as  leaders  of  women's  "what's  the  matter  today,  Mary?" 
groups  and  as  Sunday  school  teachers.  Chief    operators    in    small    offices 

They  have  been  honored  in  their  can  take  pride  in  the  really  excellent 


communities  as  "Woman  of  the 
Year,"  Interviewed  on  the  radio  as 
"Woman  of  the  Week,"  and  cited  In 
numerous  newspaper  articles  for 
service  to  the  community. 

Stnall-Ojice  Chief  Operators 

While  the  mention  of  assistants 
throughout  this  story  seems  to  Indi- 
cate that  only  medium  and  large  of- 
fices are  Involved,  this  is  not  the  case. 
In  a  small  central  office  serving  a  few 
hundred  customers,  service  Is  just  as 
essential  as  it  is  in  offices  serving 
many  thousands. 

The  chief  operator  in  a  small  office 
frequently  has  to  be  more  versatile 
and  self-reliant  than  her  sisters  in 
the  large  offices,  because  she  has 
more  to  do  personally.  As  one 
small-office  chief  operator  remarked: 
"When  I  look  around  for  someone 
to  delegate  to,  here  I  am." 

The  small-office  force  has  the  ad- 
vantage of  knowing  most  customers 
personally  and  being  known  by  them. 
When  a  staff  visitor  was  compli- 
menting a  chief  operator  in  such  an 
office  on  the  pleasing,  friendly  voices 
of  her  operators,  the  CO.  answered: 
"It  is  easy  to  be  pleasant,  because 
all  these  customers  are  our  friends. 
Besides,   if  anyone  did  have  an   'off' 


personal,  pleasing  service  they  ren- 
der. Their  contributions  to  the  na- 
tion's service  Is  great  in  the  aggre- 
gate, because  there  are  so  many  more 
small  offices  than  there  are  large 
ones. 

To  ALL  CHIEF  OPERATORS  every- 
where, including  our  friends  In  In- 
dependent Companies,  a  sincere  trib- 
ute for  their  high  ideals  of  service — 
ideals  that  are  not  only  passed  down 
through  the  organization  but  up- 
ward as  well.  Many  executives  of 
the  various  telephone  companies  are 
generous  in  acknowledging  the  good 
start  in  the  business  given  to  them 
early  in  their  careers  by  their  chief 
operators. 

All  departments  of  the  companies 
recognize  the  chief  operators'  good 
work  and  outstanding  contributions 
to  the  successful  operation  of  the 
business.  But  in  the  Traffic  Depart- 
ment, where  they  are  known  best, 
they  have  earned  also  a  high  degree 
of  confidence  and  affection.  No  mat- 
ter what  the  future  holds — good 
times  or  bad,  peace  or  war,  surpluses 
or  shortages — the  chief  operators 
will  continue  doing  the  same  fine  job 
they  have  done  in  the  past  and  are 
doing  today. 


Radio  Carries  Telephone  Service  to  Out-of-the-Way  Places 
As  well  as   Tra7isporti?ig    Telephone   Messages  on    Major 

Cross-Country   Routes 


Radio  Off  the  Beaten  Path 

Francis  M.  Ryan 


In  the  short  period  since  the  end 
of  World  War  II,  the  Bell  System 
has  brought  microwave  radio  relay 
technique  from  the  research  labo- 
ratory through  the  development 
stages  to  full-scale  commercial  utili- 
zation. It  has  spanned  the  conti- 
nent by  radio  relay  facilities,  which 
are  providing  hundreds  of  thousands 
of  miles  of  long  distance  telephone 
circuits  between  many  of  the  prin- 
cipal cities  of  the  country.  Used 
also  to  provide  much  of  the  ever- 
expanding  television  network  serv- 
ing the  TV  broadcasting  stations  of 
the  country,  the  Bell  System's  radio 
relay  facilities  have  been  given  wide 
publicity. 

Not  so  well  known,  but  neverthe- 
less of  importance,  is  the  Bell  Sys- 
tem's use  of  radio  to  provide  tele- 
phone service  off  the  beaten  path. 

The  first  use  of  radio  for  this 
purpose  was  to  provide  service  to  is- 
lands. Indeed,  the  first  regular  day- 
in  and  day-out  use  of  radio  by  the 
System,  more  than  thirty  years  ago, 
was  to  provide  telephone  service  to 
the  town  of  Avalon,  on  Santa  Cata- 


lina  Island,  thirty  miles  off  the  Cali- 
fornia coast.  Now,  in  addition  to 
being  used  to  serve  islands,  radio  is 
being  employed  by  Bell  System  com- 
panies on  overland  routes  to  reach 
many  out-of-the-way  places. 

When,  for  example,  more  than 
two  years  ago,  Richard  Reeve,  owner 
of  Bellota  Ranch  in  Arizona,  asked 
the  Mountain  States  Telephone  and 
Telegraph  Company  for  telephone 
service,  it  was  provided  by  the  use  of 
radio.  Bellota  Ranch,  which  in- 
cludes 90  square  miles  of  grazing 
land.  Is  located  about  28  miles  east 
of  Tucson,  Arizona,  in  the  Santa 
Catalina  Mountains.  Thirteen  miles 
of  rugged,  mountainous,  almost  im- 
passable country  lie  between  the 
ranch  and  the  nearest  pole  line  of 
the  telephone  company.  The  con- 
struction of  a  telephone  line  through 
this  country  to  the  ranch  would  have 
been  very  expensive,  and  the  mainte- 
nance would  be  diflScult. 

The  radio  system  installed  to  serve 
Bellota  Ranch  was  an  adaptation  of 
the  type  used  for  mobile  telephone 
service  in  urban  areas.     It  operates 
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on  one  of  the  channels  in  the  152— 
162-megacycle  frequency  range  em- 
ployed primarily  for  "urban"  mobile 
telephone  service.  The  Federal  Com- 
munications Commission  wisely  pro- 
vides in  its  rules  that  these  frequen- 
cies may  be  used  secondarily  for 
"rural  subscriber"  and  "short  haul 
toll"  telephone  service.  It  is  under 
these  provisions  that  systems  such  as 
that  serving  Bellota  Ranch  operate. 

Cheyenne  Wells  Radio  Service 
Was  Installed  in  1946 

The  Bellota  Ranch  installation 
was  by  no  means  the  first  experi- 
ence of  the  Mountain  States  Com- 
pany in  the  use  of  radio  to  provide 
telephone  service  in  a  rural  area.  In 
August  of  1946,  this  company  estab- 
lished an  experimental  radio  system 
at  Cheyenne  Wells,  in  eastern  Colo- 
rado, serving  eight  farms.  The  cen- 
tral installation  of  this  system  is  at 
the  telephone  central  office  in  Chey- 
enne Wells.  Four  of  the  farms,  1 1 
to  21  miles  distant  from  town,  are 
served  directly  by  radio.  The  other 
four  are  reached  by  short  wireline 
extensions  from  one  of  these  farms. 
The  Cheyenne  Wells  rural  radio 
system  operates  in  the  44— 50-mega- 
cycle  frequency  range  employing 
equipment  of  the  type  used  for  "high- 
way" mobile  telephone  service  and 
especially  adapted  to  provide  fea- 
tures necessary  for  rural  telephone 
service.  These  include  special  power 
equipment  to  enable  operation  from 
the  available  farm  lighting  plants, 
and  arrangements  which  permit  com- 
munication between  subscribers  on 
the  radio  system  as  well  as  with 
those  on  the  general  telephone  net- 
work reached  through  the  Cheyenne 
Wells  central  office. 


The  Cheyenne  Wells  system  has 
served  this  rural  area  well  for  more 
than  six  years.  Particularly  during 
severe  winter  weather  it  has  been  of 
great  value,  providing  snowbound 
ranchers  with  communication  with 
doctors  and  aiding  in  many  ways  the 
operation  of  their  farms.  The  area 
is  continuing  to  grow,  and  wire  tele- 
phone lines  are  being  built  to  serve 
not  only  the  farms  now  reached  by 
the  radio  system  but  others.  With 
the  completion  of  the  wire  line  con-  1 
struction,  this  pioneer  radio  system  i 
will  be  retired  from  service. 

Other  Colorado  Systems 

Other  radio  systems  of  the  Moun- 
tain States  Company  in  Colorado 
are  those  providing  telephone  serv- 
ice to  Bonny  Dam,  on  the  Republi- 
can River,  to  the  town  of  Anton,  in 
the  northeastern  part  of  the  state, 
and  to  Kim,  in  the  southeastern  part. 
The  first  two  of  these  systems  were 
established  in  1949,  and  the  Kim  sys- 
tem in   1950. 

The  radio  link  from  Bonny  Dam 
connects  with  the  general  telephone 
network  at  the  town  of  Burlington, 
about  25  miles  distant. 

The  little  town  of  Anton,  Colo- 
rado, was  many  miles  from  the  near- 
est telephone  until  the  radio  link  was 
established  from  Akron,  nearly  30 
miles  to  the  north.  This  radio  sys- 
tem provides  two  telephone  circuits 
connecting  the  switchboard  at  Akron 
with  that  at  Anton.  At  the  same 
time  the  radio  link  was  being  built, 
the  local  telephone  system  at  Anton 
was  established  by  an  organization 
of  residents  of  the  community  under 
the  name  of  the  "Airline  Telephone 
Association."  This  organization  had 
the  advice  and  help  of  the  Mountain 
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Bellota  Ranch,  in  the  Santa  Catalina  Mouyitains  in  Arizona. 

in  the  right  background 


Antenna  is  on  the  pole 


Mr.    Richard    Reeve,    owner    of    Bellota 
Ranch,  telephoning  from  the  ranch 


The  radiotelephone  installation  at  Bellota 
Ranch 
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States  Company  and  service  started 
with   107  telephones. 

In  Kim,  as  in  Anton,  the  local  tele- 
phone facilities  were  established  by 
the  cooperative  efforts  of  residents 
of  the  area,  who  formed  the  "Kim 
Mutual  Telephone  Association." 
With  counsel  from  the  Mountain 
States  Company,  they  erected  65 
miles  of  pole  lines,  serving  nearly 
a  hundred  farmers,  ranchers,  and 
townspeople.  A  community  dial  of- 
fice was  established  serving  this  area 
of  more  than  iioo  square  miles. 
The  Mountain  States  Company  pro- 
vided a  two-channel  radio  link  con- 
necting the  Kim  dial  office  with  Trini- 
dad, Colorado,  65  miles  to  the  west. 

The  radio  station  at  the  Kim  end 
of  the  link  is  located  on  the  outskirts 
of  the  town,  where  the  antennas  are 
supported  by  90-foot  poles.  At  the 
Trinidad  end,  the  station  is  located 
on  a  high  butte  at  the  northern  edge 
of  the  city,  known  as  Simpson's  Rest, 
where  George  Simpson,  pioneer  and 
Indian  Scout,  is  buried. 

The  Kim-Trinidad  radio  system  is 
believed  to  be  the  first  one  used  to 
connect  an  unattended  community 
dial  office  with  the  nationwide  tele- 
phone system.  It  provides,  for  this 
purpose,  the  same  features  as  are 
usually  provided  by  wire  circuits. 
The  operator  at  Trinidad  dials  tele- 
phones in  the  Kim  area  directly,  the 
dial  pulses  being  transmitted  over 
the  radio  link  in  the  form  of  spurts 
of  tone. 

Providing  Temporary  Service 

Radio  facilities  of  the  type  used  to 
serve  remote  communities  are  quickly 
and  easily  installed,  and  can  be 
moved   to   new  locations   when   they 


are  no  longer  needed  where  they  are. 
For  this  reason,  they  have  been  used 
to  provide  telephone  service  tempo- 
rarily to  well-drilling  operations  and 
geological  explorations. 

The  Standard  Oil  Company  of 
California  is  undertaking  to  "prove 
in"  a  new  petroleum  field  in  Utah. 
When  they  asked,  last  year,  for  tele- 
phone service  to  Johns  Valley  and 
Muley  Creek,  in  this  new  field,  radio 
was  again  the  answer  to  the  prob- 
lem. Muley  Creek  is  about  90  miles 
east  of  the  town  of  Panguitch,  and 
77  miles  from  the  nearest  telephone 
lines.  Located  near  highly-colored 
Bryce  Canyon,  this  area  is  beautiful 
to  view,  but  it  offers  many  obstacles 
to  the  construction  and  maintenance 
of  pole  lines.  In  this  case,  owing  to  I 
the  distance  to  be  covered  and  the 
nature  of  the  terrain,  a  "two-hop" 
radio  system  was  necessary.  Esca- 
lante  Mountain,  9300  feet  high,  pro- 
vided the  location  for  the  intermedi- 
ate or  "relay"  station.  This  station, 
a  little  brother  to  the  type  of  radio 
relay  stations  used  on  the  Long  Lines 
transcontinental  radio  system,  con- 
nects Panguitch  with  both  Muley 
Creek  and  Johns  Valley. 

There  are  numerous  other  radio 
installations  providing  telephone  serv- 
ice to  remote  points.  The  Moun- 
tain States  Company  has  another  35- 
mile  system  serving  the  town  of 
Ekalaka,  in  southeastern  Montana. 
The  Pacific  Telephone  and  Tele- 
graph Company  is  using  such  a  sys- 
tem to  provide  telephone  service  to 
Timberline  Lodge,  on  the  slopes  of 
Mt.  Hood  in  Oregon.  The  Bell 
Telephone  Company  of  Nevada  is 
providing  telephone  service  by  radio 
to  the  gypsum  industry  in  the  vicinity 
of  Gerlach,  in  western  Nevada.   And 
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Anterina  installation  at  one 

of  the  farms   served  by  the 

Cheyenne  Wells  rural  radio 

system 


The  telephone  central  office 
at  Cheyenne  tVells,  Colo- 
rado, showing  the  antenna 
poles  for  the  rural  radiotele- 
phone system.  The  trans- 
mitting antenna  is  at  the  left. 
The  double  antenna,  at  rights 
is  for  receiving 
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Above:   Trinidad,  Colorado.     The  radio 
station   of  the   Trinidad-Kirn   radiotele- 
phone  circuit   is   located  on    Simpson  s 
Rest,  the  butte  seen  in  the  background 


Right:  Radiotelephone  station  on  Simp- 
son'' s  Rest,  Trinidad,  Colorado 


Left:  The  antoDias  of  the  Kim  radio  statioji  rise  go  feet  above  the  fields  near  the  edge  of 
town.  Right:  Sheriff  Levi  fones.  Vice  President,  Wire  Chief,  and  Trouble  Shooter  of 
the  Kim  Mutual  Telephone  Association,  talks  to  editor  Victor  L.  Waters  of  the  ''Kim 

Country  Record" 
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Left:  The  radio  station  on  Hos- 
pital Hill  near  Paso  Robles, 
where  telephone  conversations 
bound  for  the  Carrisa  Plai?7s 
area  take  to  the  ''air' 

Below:  Roland  Cooper^  Carrisa 
Plains  rancher,  maki}ig  the  first 
radiotelephone  call  from  the 
public  telephone  booth  at  Simm- 
lers  store  last  March 


Below:  Location  of  the  radiotelephone  sys 
tern  serving  the  Carrisa  Plains  area 
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Erecting  the  antennas  Jor  the  radiotelephone  station  at  Anton^  Colorado.      This  station 
provides  two  telephone  circuits  connecting  with  the  Bell  Systefn  wire  circuits  at  Akron, 

Colorado,  nearly  jo  miles  to  the  north 


This  radio  repeater  station  on  the  gjoo  foot  summit  of  Escalante  Mountain  carries 
telephone  messages  to  and  from  a  new  petroleum  field  in  a  remote  section  of  Utah 
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Specter  Mountain,  Nevada,  is  con- 
nected with  the  nation's  general  tele- 
phone network  through  a  radio  link 
to  Death  Valley,  California. 

In  some  cases,  two  or  three  tele- 
plione   circuits   are   obtained   from   a 
j    single   radio   channel   by   the   use   of 
j    carrier    terminal    equipment    of    the 
I    "H"   type,   such  as  is  used  on  open 
i    wire  lines.     In  the  case  of  the  Mt. 
1    Hood    system,    this    method    is    em- 
ployed to  provide,  by  means  of  one 
radio    channel,    three    telephone    cir- 
cuits.    Two   radio   channels  provide 
a  total  of  five  telephone  circuits  on 
the  Specter  Mountain  system. 

The  latest  installation  of  the  Pa- 
cific Company  is  a  three-channel  sys- 
tem serving  the  ranch  area  of  Carrisa 
Plains,  near  Paso  Robles,  California. 
From  a  radio  station  established  on 
Hospital  Hill,  near  Paso  Robles,  a 
two-channel  radio  link  connects  with 
Simmler's  store,  on  the  Plains,  40 
miles  distant,  and  a  somewhat  shorter 
single-channel  link  serves  the  Cooper 
ranch.  Separate  radio  equipment  is 
employed  for  each  channel  in  this 
system.  Wire  line  extensions  from 
Simmler's  store  and  Cooper's  ranch 
serve  other  locations  on  the  Plains. 
The  three  radio  circuits  terminate 
on  the  telephone  switchboard  at  Paso 
Robles,  and  calls  to  and  from  the 
telephones  in  the  Plains  area  are 
handled  much  the  same  as  with  any 
other  toll  station. 

Installations  in  the  East 

Not  all  of  the  radio  installations 
of  this  sort  are  in  the  west. 

The  Chesapeake  and  Potomac 
Telephone  Company  installed  a  radio 
system  connecting  Tangier  and  Smith 
Islands,    in    lower    Chesapeake    Bay, 


with  the  mainland  through  a  station 
at  Crisfield,  Maryland,  in  February 
of  1 94 1.  This  radio  system,  which 
ended  an  era  of  isolation  on  these 
islands,  is  still  in  regular  service  and 
provides  the  islands  their  only  tele- 
phone connection  with  the  mainland. 

The  New  England  Telephone  and 
Telegraph  Company  has  also  estab- 
lished radio  links  serving  islands  In 
Its  territory. 

In  addition  to  radio  systems  serv- 
ing Islands  in  New  England  and  the 
Chesapeake  Bay  area,  there  are  a 
number  of  installations  in  service  on 
eastern  overland  routes.  The  Bell 
Telephone  Company  of  Canada  has 
installations  in  both  Ontario  and  Que- 
bec. The  New  England  Company 
has  a  system  serving  a  location  on 
the  slopes  of  Mt.  Washington,  in 
New  Hampshire;  and  the  Southern 
Bell  Telephone  and  Telegraph  Com- 
pany has  an  installation  In  North 
Carolina  serving  the  town  of  Shal- 
lotte.  Two  of  the  Canadian  Instal- 
lations are  equipped  with  carrier  ter- 
minal equipment  to  provide  addi- 
tional circuits. 

Several  Bell  System  companies 
have  made  radio  installations  paral- 
leling open-wire  lines,  to  provide 
added  circuits.  Since  radio  circuits 
are  subject  to  hazards  quite  different 
from  those  affecting  wire  facilities, 
this  diversification  of  facilities  pro- 
vides added  protection  against  serv- 
ice Interruption. 

There  are  installations  of  this 
type  in  Pennsylvania  and  Illinois, 
and  recently  such  a  3-channel  sys- 
tem has  been  used  by  the  North- 
western Bell  Telephone  Company 
between  St.  Cloud  and  Little  Falls, 
Minnesota.        In     this     Installation, 
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which  employed  carrier  equipment, 
the  radio  and  carrier  equipment  were 
packaged  in  separate  compact  cabi- 
nets, making  the  radio  stations  rela- 
tively portable  so  that  they  can  be 
moved  to  other  locations. 

Telephone  engineers  regard  radio 
as  simply  another  tool,  another  trans- 
mission method,  to  be  used  when  it  is 
the  most  advantageous  method,  all 
things   considered,    at   the   time   new 


facilities  are  to  be  provided.  It  has 
taken  its  place  alongside  the  older 
and  better-known  transmission  meth- 
ods. It  is  finding  increasing  use,  not 
only  on  the  main  thoroughfares  of 
communication,  but  also  off  the  beaten 
path.  It  has  an  important  role  in 
bringing  telephone  service  to  out-of- 
the-way  places;  and  as  research  and 
development  unfold  new  techniques, 
the  part  that  radio  plays  in  serving 
rural  and  remote  areas  may  be  ex- 
pected to  increase. 


Bell  System  Companies  Win  Safety  Award 


The  Award  of  Honor  of  the  Na- 
tional Safety  Council  was  presented 
to  the  Bell  Telephone  Companies  at 
an  impressive  ceremony  held  at  the 
headquarters  building  of  the  A.  T.  & 
T.  Co.  in  New  York  on  October  6, 
1952.  The  award,  the  highest  honor 
which  the  Council  can  bestow,  was  in 
recognition  of  the  telephone  compa- 
nies' outstanding  safety  record  during 
1950  and  1 95 1.  A  plaque  was  pre- 
sented to  a  representative  of  each 
Company  by  Ned  H.  Dearborn,  Presi- 
dent of  the  Council,  who  commented 
that  the  communications  industry,  of 
which  the  telephone  companies  are  a 


substantial  part,  has  topped  all  major 
industries  for  the  past  eight  years  in 
safety  performance.  Cleo  F.  Craig, 
President  of  A.  T.  &  T.,  in  respond- 
ing to  Mr.  Dearborn,  accepted  the 
award  not  as  a  laurel  on  which  to 
rest  but  as  "an  incentive  to  further 
progress."  Mr.  Craig  credited  the 
improving  program  over  21  years  with 
preventing  700  fatalities  and  57,000 
injuries — based  on  a  comparison  of 
the  safety  performance  since  1930 
with_  a  base  period  of  1926-1930. 
(See  also  "Bell  System  Safety  Record 
Continues  to  Improve"  in  this  Maga- 
zine for  Winter  1951-52.) 
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Of  Telephone  Rquipment  Has  More  Than  Doubled 


Nickel  Conservation  in 
The  Bell  System 


Research,  manufacturing,  and  operating  all  contribute  to  the  Bell 
System's  major  achievement  in  the  conservation  of  the  indespensable 
juetal  nickel;  and  Bell  Laboratories,  Western  Electric,  and  A.  T. 
&"  T.  joined  in  providing  for  the  information  of  the  National  Pro- 
duction Authority  the  statement  reprinted  below.  System  people 
everywhere   will    take   pride    in    reading    of   so    effective   an    effort. 

Editor 


When  you  pick  up  your  telephone 
and  dial  a  number,  your  finger  points 
directly  at  Bell  System  nickel  con- 
servation and  substitution  achieve- 
ments. 

Just  below  your  finger  tip  on  the 
dial  number  plate,  for  instance,  is  a 
ceramic  coating,  and  under  the  coat- 
ing is  a  layer  of  nickel,  placed  there 
in  manufacture  to  help  the  ceramic 
material  adhere  securely.  Hidden 
more  deeply  in  your  telephone  instru- 
ment are  more  than  two  dozen  parts 
in  which  nickel  is  important. 

Beneath  the  receiver  cap  next  to 
your  ear  is  an  assembly  of  sound- 
producing  parts.  Some  of  these  are 
made  of  Permalloy,  a  nickel  alloy 
with  special  magnetic  properties  de- 
veloped by  the  Bell  Telephone  Labo- 
ratories specifically  for  use  in  the 
telephone   plant.     Permalloy  is   also 


at  work  in  the  armature  in  the  base 
of  your  combined  handset. 

As  you  dial  your  number,  contact 
springs  of  nickel  silver  go  into  action 
in  the  dial  mechanism.  The  pulsat- 
ing flow  of  electric  current  between 
your  instrument  and  the  central  office 
activates  relays  in  the  far-off  office. 
These  switching  devices,  which  auto- 
matically connect  you  with  the  party 
you  want,  have  springs  made  of 
nickel  silver.  They  are  used  by  the 
millions  in  the  Bell  System.  As  many 
as  fifty  to  one  huncired  thousand  re- 
lays may  be  installed  in  a  single  large 
crossbar  exchange. 

Your  voice  makes  its  electrical 
journey  through  the  complex  tele- 
phone network  at  the  speed  of  light 
and  is  reproduced  by  the  distant  re- 
ceiver with  clarity,  strength,  and 
naturalness.       To    achieve    this    re- 
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markable  result — a  result  so  com- 
monplace that  Americans  rarely  give 
it  a  second  thought — your  voice  is 
helped  in  its  travels  by  such  devices 
as  loading  coils,  which,  among  other 
tasks,  reduce  signal  distortion.  The 
cores  of  these  coils  are  made  of 
Permalloy. 

The  successful  trip  your  voice 
makes  is  dependent,  too,  upon  the 
services  of  innumerable  electronic 
tubes — of  which,  in  all  the  Bell  Sys- 
tem, there  are  approximately  one  and 
a  half  to  two  million.  There  is  nickel 
in  various  parts  of  all  these  tubes. 


Your  finger  points  directly  at  Bell  System  nickel  con- 
servation and  substitution  achievements 


All  of  which  is  an  incomplete,  even 
sketchy,  picture  of  the  uses  of  nickel 
in  the  Bell  System.  Actually,  the 
metal  has  become  so  completely  inte- 
grated into  the  telephone  system  that 
it  is  virtually  impossible  to  find  appa- 
ratus in  which  nickel  is  not  playing  a 
significant  role. 

The  National  Nickel  Shortage 

Some  of  the  same  properties  which 
make  nickel  practically  indispensable 
to  the  Bell  System — itself  a  national 
defense  asset — make  nickel  indis- 
pensable to  the  national 
defense  efforts  of  other 
industries. 

Defense  require- 
ments for  equipment 
and  material  cannot  be 
met  satisfactorily  with- 
out nickel.  The  air- 
craft industry,  for  ex- 
ample, uses  alloys  of 
high  nickel  content  In 
building  all  types  of  mo- 
tors, including  jet  en- 
gines and  rocket  motors. 
Large  quantities  of  spe- 
cial nickel  steels  are 
also  needed  by  the  chem- 
ical and  petroleum  in- 
dustries for  the  expan- 
sion of  defense  support- 
ing facilities. 

The  demand  for 
nickel  in  1952  in  the 
United  States,  accord- 
ing to  the  National  Pro- 
duction Authority,  is 
about  double  the  avail- 
able supply,  and  the  sit- 
uation is  likely  to  get 
worse  before  it  im- 
proves.      Consumption 


1952 


Nickel  Conservation  in  the  Bell  System 


i6i 


of  nickel  this  year  for  civilan  and 
military  purposes  will  probably  be 
greater  than  In  any  year  since  1948, 
when  about  187  million  pounds  were 
used,  of  which  only  a  small  amount 
was  devoted  to  military  production. 
Since  that  time  military  requirements 
have  increased  precipitously  and  ci- 
vilian allotments  have  been  cut  dras- 
tically. It  is  estimated  that  in  1952 
less  than  80  million  pounds  of  nickel 
will  be  available  for  civilian  pur- 
poses. 

How  Does  the  Bell  System 
Fit  into  This  Picture? 

The  current  nickel  shortage  was  first 
anticipated  about  the  middle  of 
1950,  and  the  Bell  System  launched 
a  program  Immediately  to  cut  down 
the  amount  of  nickel  used  in  the 
System. 

In  1952,  1,888,100  pounds  of 
nickel  are  called  for  to  do  the  Bell 
System  manufacturing  job,  and  about 
one  third  of  the  requirement  will  be 
obtained  from  scrap  saved  by  the 
Bell  System.  This  quantity  reflects 
recent  substitution  and  conservation 
efforts.  Since  1950,  the  Bell  System 
has  reduced  its  annual  requirements 
for  nickel  by  984,000  pounds — or 
about  34  per  cent.  Without  such 
savings.  Bell  System  need  for  nickel 
In  1952  would  amount  to  2,872,300 
pounds. 

The  reduced  amount  needed  by 
the  Bell  System  In  1952,  however, 
reflects  much  more  than  current  sub- 
stitution and  conservation  work.  It 
also  reflects  many  improvements  In 
design  and  advances  in  manufactur- 
ing techniques  made  in  the  last  dec- 
ade for  operating  or  economy  rea- 
sons.    The  result  is  that  in  1952,  re- 


A  telephone  dial  mechanism — viewed  from 

underneath.     Four    of    the    six     contact 

springs,    as    well   as    three  parts    of  the 

governor,  are  made  of  nickel  silver 

quirements  will  actually  be  241,900 
pounds  less  than  were  the  require- 
ments for  1 94 1,  even  though  Bell 
System  production  for  IQS2  will  he 
over  twice  as  large  as  in  '41.  If  the 
Bell  System  were  still  using  1941  de- 
signs and  processes,  about  4,750,000 
pounds  of  nickel  would  be  consumed 
annually  at  today's  going  rates! 

Nickel  has  always  been  used  as 
sparingly  as  possible  because  nickel 
has  always  been  an  expensive  metal. 
Economic  considerations  are  basic  In 
the  Bell  System  policy  of  supplying 
the  best  possible  telephone  service 
at  the  lowest  possible  cost. 

World  War  II  and  Today 

The  first  big  nickel  pinch  experi- 
enced by  the  Bell  System  came  In 
1941—42.  Drastic  reductions  In  the 
use  of  the  metal  were  made  neces- 
sary by  World  War  II  military 
needs.  Before  the  end  of  1942,  sub- 
stitutions   and    savings    were    made 
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which,  along  with  some  curtailment 
of  production,  reduced  Bell  System 
use  of  nickel  by  more  than  half. 

This  was  a  remarkable  achieve- 
ment. But,  of  necessity,  many  of  the 
substitutions  were  temporary,  emer- 
gency methods  put  into  effect  quickly 
and  with  considerable  improvisation. 
The  World  War  II  experience,  and 
many  studies  made  since,  indicate 
that  if  substitutions  are  not  made 
wisely,  the  quality  of  telephone  serv- 
ice may  be  threatened,  to  say  noth- 
ing of  maintenance  and  replacement 
problems  which  will  crop  up  later 
and  be  most  uneconomical  and  diffi- 
cult to  deal  with. 

Today's  situation  is  complicated 
by  the  fact  that  the  System's  long- 
time effort  to  reduce  consumption  of 
nickel  has  been  unusually  successful. 
The    Bell    Telephone    Laboratories 


A  white-hot  ingot   of  Permalloy   being  guided  into  a 
Western  Electric  hot-rolling  mill 


and  Western  Electric,  the  System's 
manufacturing  unit,  are  finding  it 
more  and  more  difficult  to  discover 
places  where  the  use  of  nickel  can  be 
safely  reduced  or  eliminated.  The 
fact  is  that  the  Bell  System  is  now 
using  proportionately  less  nickel  for 
new  plant  than  ever  before. 

Save!  Substitute!  Salvage! 
Today's  Conservation  Efforts 

Since  1950,  the  Bell  Laboratories 
and  Western  Electric  have  gone 
over  the  Bell  System  plant  again  and 
again  virtually  with  a  fine  tooth 
comb.  No  part  of  any  piece  of  ap- 
paratus, regardless  of  how  insignifi- 
cant, has  been  overlooked  if  nickel  is 
involved.  Springs,  switches,  screws, 
brackets,  terminals,  dial  number 
plates,  coils,  pole  pieces — literally 
hundreds  and  thousands 
of  items — have  been 
studied  painstakingly. 

Substitutions,  how- 
ever, cannot  be  decided 
upon  and  put  into  effect 
over  night.  The  proc- 
ess requires  the  cooper- 
ation and  skills  of  a 
great  many  Bell  System 
people,  rearrangements 
of  manufacturing  proc- 
esses, and  equipment  re- 
design. 

When  substitute  ma- 
terials have  been  se- 
lecteci  or  developed  and 
availability  determined, 
they  must  be  engineered 
into  product  designs. 
Trial  lots  of  the  prod- 
uct, and  sometimes  the 
material  itself,  must  be 
manufactured  and 
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Metal  scrap 
inetals  mill, 
nickel  silver 
Western 


tested  and  specifications 
prepared.  Manufactur- 
ing drawings,  methods, 
and  tools  have  to  be  re- 
vised. Production  sam- 
ples need  to  be  studied, 
tested,  and  manufactur- 
ing difficulties  ironed 
out.  Once  the  products 
are  in  service,  field  per- 
formances must  be  stud- 
ied. All  this  has  to  be 
done  for  every  item. 

In  studying  the  prob- 
lem of  substitutions,  the 
task  is  approached  from 
the  standpoint  of  how 
the  metal  is  employed 
in  the  telephone  system. 
The  use  of  nickel  di- 
vides quite  naturally 
into  a  number  of  cate- 
gories. The  largest 
uses  of  nickel  are  in 
magnetic  alloys,  in  nickel  silver,  in 
electroplating,  and  in  purchased  alloy 
forms.  Of  these  categories,  the  Bell 
System  uses  more  nickel  by  far  in  spe- 
cial purpose  magnetic  alloys  than  in 
any  other. 

MAGNETIC    ALLOYS 

Estimated  savings  for   IQ52: 
^y 1 ,000  pounds  of  nickel 

Approximately  60  per  cent  of  the 
nickel  the  Bell  System  needs  for 
1952  will  be  used  in  magnetic  alloys 
— a  total  poundage  of  nickel  amount- 
ing to  more  than   1,100,000  pounds. 

Much  of  it  will  be  used  in  loading 
coils,  which  are  placed  in  circuits  to 
aid  transmission.  But  much  more 
nickel  would  be  required  if  it  weren't 
for  the  fact  that  loading  coil  cores 
have  been  the  subject  of  intense  re- 


like  this  is  processed  in  Western  Electric' s 
Nearly  one-third  of  the  nickel  conteiit  of  all 
and   magnetic    alloys    used   curroitly    by 

Electric  is  recovered fro?n  its  own  scrap 

search  and  study  for  many  years. 
Starting  as  long  ago  as  1941,  some 
loading  coils  were  redesigned  to  use 
only  half  as  much  Permalloy  in  their 
cores  as  before.  In  the  intervening 
years,  improvements  have  been  made 
steadily  in  the  uses  of  Permalloy. 
The  result  has  been  that  in  195  i  al- 
most two  and  one-half  times  as  many 
loading  coils  were  produced  per 
pound  of  nickel  as  in  1940. 

Of  the  371,000  pounds  of  nickel 
which  will  not  be  used  in  magnetic 
alloys  in  1952,  276,000  pounds  are 
being  saved  by  the  use  of  silicon  steel 
for  Permalloy  in  the  cores  of  some 
transformers,  retardation  and  re- 
peating coils,  and  also  in  the  HA-1 
receiver  pole  pieces.  Another  size- 
able saving  of  89,000  pounds  is  re- 
sulting from  the  use  of  magnetic  iron 
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for  Permalloy  in  two  types  of  ringer 
cores. 

NICKEL   SILVER 

Estimated  savings  for  igS2: 
/f.y^,000  pounds  of  nickel 

Nickel  silver — an  alloy  of  copper, 
nickel,  and  zinc  without  any  silver 
in  it — is  employed  throughout  the 
Bell  System  plant.  It  is  used  in  thou- 
sands of  items,  principally  in  contact 
springs.  It  would  be  difficult — if 
not  impossible — to  make  a  telephone 
call  anywhere  in  the  United  States 
without  the  help  of  this  alloy. 

Before  World  War  II,  nickel  sil- 
ver containing  18  per  cent  nickel  be- 
came the  standard  for  many  contact 
springs.  It  was  adopted  because  it 
was  considerably  superior  to  metals 
used  up  to  that  time.  Recommend- 
ing it  were  such  characteristics  as  ex- 
cellent springiness,  good  contact- 
welding  properties,  relatively  fair 
conductivity,  and  resistance  to  cor- 
rosion. 

Since  1950,  however,  18  per  cent 
nickel  silver  has  become  virtually  an 
alloy  of  the  past  so  far  as  telephony 
is  concerned.  Bell  System  research 
and  engineering  succeeded  in  devel- 
oping a  new  alloy  containing  only  12 
percent  nickel  which  can  be  used  for 
springs  of  certain  relays,  switches, 
jacks,  and  numerous  other  items. 
Thanks  to  this,  nickel  in  the  Bell  Sys- 
tem is  now  being  saved  at  an  annual 
rate  of  279,700  pounds. 

Because  of  the  large  savings  which 
have  been  made  through  the  use  of 
12  percent  alloy  for  contact  springs, 
the  National  Production  Authority 
has  recommended  its  use  for  this 
purpose  throughout  the  entire  com- 
munications industry.  To  make  this 
possible,  the  manufacturing  informa- 


tion developed  by  Western  Electric, 
both  for  making  the  new  alloy  as  well 
as  its  application,  plus  a  great  deal 
of  Bell  Laboratories  data  concern- 
ing this  alloy's  physical  characteris- 
tics, all  of  which  is  new,  has  been 
made  available  to  other  manufac- 
turers. 

In  the  cases  of  a  few  parts,  it  has 
been  found  that  nickel  silver  can  be 
completely  abandoned.  Brass  has 
been  substituted  in  certain  switch  and 
relay  springs,  in  relay  screws,  and  the 
like,  to  save  nickel  at  an  annual  rate 
of  168,300  pounds.  Another  16,700 
pounds  is  not  being  consumed  each 
year  because  zinc  plated  steel  has 
been  adapted  for  certain  relay  shells, 
apparatus  brackets  and  other  parts. 

NICKEL    PLATING 

Estimated  savings  for   IQS2: 
ij,joo  pounds  of  nickel  anodes 

Compared  to  the  quantities  of 
nickel  used  for  other  purposes  in  the 
Bell  System,  nickel  used  for  plating 
doesn't  amount  to  very  much.  Nickel 
plating  is,  nevertheless,  very  impor- 
tant for  functional  reasons  where 
problems  of  resistance  to  corrosion 
and  wear  are  involved. 

Substitutions  already  in  effect  have 
cut  the  amount  of  nickel  normally 
required  by  the  Bell  System  for  plat- 
ing by  about  20  percent.  Zinc, 
chrome,  or  copper  plating  is  being 
used  in  some  cases.  In  others,  the 
nickel  finish  has  been  omitted  en- 
tirely or  reduced  in  thickness.  The 
latter  method  is  saving  about  7,500 
pounds  of  nickel  anodes  in  the  pro- 
duction of  dial  number  plates.  The 
nickel  coating  (applied  before  the 
ceramic  finish)  has  been  reduced  in 
thickness  by  at  least  50  percent. 
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yf  common  Bell  System  relay  shown  with  the  many  parts  needed  to  tnake  it.  Springs  are 
of  nickel  silver,  core  is  of  Permalloy,  and  nickel  is  used  in  the  finish  applied  to  the 
armature  and  to  the  core  mounting  bracket.      This  relay's  efficiency  and  long  life  is 

dependent  in  large  part  upon  nickel 


Investigation  of  plating  as  applied 
to  relay  cores  and  armatures  has  also 
been  one  of  the  engineering  studies 
under  consideration.  Many  years 
of  development  work  has  resulted  in 
perfecting  these  devices  to  operate 
hundreds  of  millions  of  times  with- 
out attention.  Substitutions  for 
nickel  plating  involve  questions  of 
operation  and  release  of  the  relays, 
problems  of  corrosion  and  wear,  and 
the  possibility  of  sticking  of  arma- 
tures. Nevertheless,  Western  Elec- 
tric is  realizing  an  annual  saving  of 
3,400  pounds  of  nickel  anodes  by 
closer  control  of  the  thickness  of  the 
nickel  coating  on  these  parts. 


OTHER    ALLOYS 


ILst'imated  savings  for  19^2: 
i2^,goo  pounds  of  nickel 

There  are  a  number  of  alloys  pur- 
chased by  Western  Electric  in  sheets, 
strips,  and  other  forms  suitable  for 
manufacturing. 

One  of  the  more  important  is  stain- 
less steel,  which  is  employed  for  parts 
which  must  be  exposed  to  corrosive 
materials,  atmospheres,  or  under- 
ground conditions.  The  strength  and 
stability  of  these  steels  make  them  par- 
ticularly valuable  for  apparatus  parts 
and  hardware  used  by  the  Bell  tele- 
phone companies. 
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Loading  coils  by  the  hatful  with  cores  of 

Permalloy.     Two   and  one-half  times   as 

many  coils  are  produced  today  per  pound 

of  nickel  as  in  1^40 

Nevertheless,  Bell  System  require- 
ments for  nickel-bearing  stainless 
steels  have  been  cut  by  about  70 
percent.  These  results  have  been 
achieved  in  part  by  wide  use  of 
chrome  stainless  steel  or  ordinary 
steel,    zinc-finished. 

In  at  least  one  instance,  the  usage 
of  nickel-bearing  stainless  steel  has 
been  increased  to  save  nickel.  This 
occurred  in  the  instance  of  a  part  in 
the  magnetic  circuit  of  the  receiver 
of  the  new  500-type  handset  which 
was  originally  designed  to  be  made 
of  an  alloy  containing  76.5  percent 
nickel.  Engineering  studies,  how- 
ever, revealed  initially  that  stainless 
steel    containing    25     percent    nickel 


could  be  used  and  then,  later,  that 
stainless  steel  containing  8  percent 
nickel  might  be  employed.  The  po- 
tential annual  savings  in  nickel  in  i 
1952  by  this  substitution  alone  comes 
to  78,500  pounds. 

The  success  of  the  Bell  System  pro- 
gram to  date  has  been  due  to  a  will- 
ingness to  concentrate  an  unusual 
amount  of  research  and  engineering 
upon  nickel  and  a  willingness  to  make 
savings  here,  there,  everywhere  in 
the  System,  even  though  some  sav- 
ings may  amount  to  no  more  than  a 
few  hundred  pounds.  This  work  has 
been  so  thorough  that  scarcely  any 
opportunities  remain  for  making  new 
savings  without  seriously  impairing 
telephone  plant. 

The  facts  as  presented  in  the  pre- 
ceding pages  are  merely  the  high- 
lights of  the  Story  of  Nickel  Con- 
servation in  the  Bell  System.  The 
complete  narrative,  with  all  details 
and  with  proper  emphasis  upon  re- 
search, engineering,  and  manufactur- 
ing, is  too  complex  to  be  told  in  a  few 
pages. 

However,  this  big  story  is  in  the 
records  and,  in  a  nutshell,  this  is  the 
way  it  reads : 

Bell  System  nickel  requirements  in 
1952  are  actually  less  than  in  the 
final  pre-war  year,  1941,  despite  the 
fact  that  production  of  telephone 
equipment  has  more  than  doubled. 


Bell  System  Presidents  on  the  Atlantic  and  Pacific  Coasts 

Emphasize  the  Financial  Difficulties  with  Which  Telephone 

Companies  Are  Faced  in  an  Inflatio?tary  Period 


The  Significance  of  Inflation 
j   For  Bell  System  People 


The  folloiving  paragraphs  are  from  addresses  by  Presidents  Mark  R. 
Sullivan  of  The  Pacific  Telephone  and  Telegraph  Company  and 
Keith  S.  McHugh  of  the  New  York  Telephone  Company  on  dif- 
ferent aspects  of  a  common  problem  which  has  serious  implications 
for  all  telephone  people.  Mr.  Sullivan  spoke  before  the  California 
Independent  Telephone  Association  on  June  20  and  Mr.  McHugh 
before  the  New  York  State  Chamber  of  Commerce  on  June  §,  IQ52. 

Editor 


I.  Public  Interest  Profit 


Mark  R.  Sullivan 


The   announced   subject   of  my 
talk  is  "Public  Interest  Profit." 
I   made   about  the   same   talk  last 

I  month    before    the    California    State 

I  Bankers'  Association,  ...  I  told 
them  that  we  had  a  strong  bond  of  in- 

'  terest.  It  was  money.  They  have  it 
...  and  we  want  it.     I  told  them  also 

I  that  I  had  a  complaint  to  make.  It 
was  about  the  raw  material  that  goes 
into  the  basic  unit  of  their  business 
— the  dollar.  I  don't  know  where 
they're  getting  their  stuff,  but  frankly 
it  isn't  good.  Their  merchandise 
shrinks.    That's  right  .  .  .  shrinks.  .  .  . 


If  anyone  reduced  the  fat  content 
of  our  milk,  we'd  say  it  was  skimmed. 
If  anyone  reduced  the  virgin  wool 
content  of  our  clothes,  we'd  call  it 
shoddy.  But  when  the  value  of  the 
dollar  is  cut  in  half,  we  call  It  infla- 
tion; as  though  something  was  put 
in.  Maybe  a  lot  of  water  has  been 
put  in,  but  the  important  thing  is  the 
value  that  has  been  taken  out.  And 
that  is  the  basis  of  my  complaint. 

But  whether  we  are  satisfied  with 
the  stuff  that  the  banks  are  dishing 
out,  politely  classified  as  dollars,  we 
in  the  telephone  business  must  get  It 
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somehow — In  a  constant  flow.  It  Is 
the  price  of  telephone  growth  and 
Improvement  on  the  Pacific  Coast. 

Balance  the  Line 

People  speak  of  the  diluted  value 
of  the  dollar  as  inflation. 

But  It  Is  not  Inflation  in  the  over- 
all that  does  the  damage.  The  prin- 
cipal damage  Is  done  by  the  inequali- 
ties of  Inflation  which  throw  our 
economic  system  out  of  balance. 

You  and  I  have  known  it  for  some 
years.  We  learned  it  the  hard  way. 
Others  have  been  joining  us,  until 
now  there  Is  a  great  chorus  of  pro- 
test going  up  over  the  land.  The 
chorus  is,  however,  badly  out  of  tune. 

In  the  background  Is  the  recurrent 
theme — a  chant  to  hold  the  line. 
But  other  voices  ask  where  Is  the  line 
that  is  to  be  held.  And  there  are 
walls  of  doubt  as  to  who  is  to  do  the 
holding.  And  If  there  Is  a  line  that 
Is  going  to  be  held,  the  man  who  finds 
himself  at  the  end  of  the  line  Is  going 
to  be  badly  hurt. 

In  truth,  the  problem  of  inflation 
is  not  so  much  that  the  economic  line 
has  moved.  The  great  problem  Is 
that  what  was  once  a  balanced  line 
has  become  an  unbalanced  one.  Parts 
of  the  present  line  have  become  badly 
swollen  where  it  ought  not  to  have 
been  swollen,  festered  perhaps  with 
mink  coats,  five  percenters,  and  silk 
shirts.  Other  sections  of  the  line 
are  badly  constricted,  causing  weak- 
ness In  vital  spots — well — like  tele- 
phone prices.  .  .  . 

This  inflation  hasn't  been  a  free 
and  open  Inflation  in  which  everyone 
kept  step.  It  has  been  a  manipu- 
lated inflation  in  which  some  were 
controlled  a   little   and   others   a   lot 


and  some  not  at  all.     So  the  thing  Is 
not  like  a  snake's  back,  and  there  are  | 
a  lot  of  us  who  have  no  enthusiasm  \ 
for  holding  this  reptilian  line  unless 
or  until  It  gets  straightened  out. 


Dollars  a  Measure — Not  an 
End  Product 

Perhaps  we  should  get  on  common 
ground  as  to  what  Inflation  Is.  There 
are  many  definitions.  One  gaining 
general  acceptance  is:  "too  many 
dollars  chasing  too  few  goods"  and  I 
think  that's  as  good  as  any. 

It's  hard  to  realize  that  having 
too  many  dollars  In  circulation  can 
result  in  anything  bad.  For  It  Is 
easy  to  lose  sight  of  what  dollars 
actually  are. 

We  are  too  often  inclined  to  think 
that  dollars  are  an  end  product  In 
themselves.  They  are  not.  They 
are  just  a  measure  of  an  end  product 
— a  measure  of  value.  Dollars  or 
lira  or  francs  or  rupees  or  pounds,  or 
whatever  you  want  to  call  them,  are 
merely  tickets  that  represent  some- 
thing else.  That  something  else  Is 
productivity.  As  soon  as  dollars 
that  are  not  matched  by  production 
start  flowing  Into  the  economy,  trou- 
ble Is  brewing. 

I  will  not  be  foolhardy  enough  to 
detail  my  views  as  to  all  that  has 
contributed  to  creating  inflation. 
Nor  will  I  bore  you  with  my  opinions 
of  the  Government  practice  of  fail- 
ing to  redeem  its  lOUs  in  real  value 
— a  practice  which  goes,  I  believe, 
under  the  polite  term  of  "monetizing 
our  public  debt." 

I  wonder  sometimes  what  might 
happen  if  we  In  the  telephone  Indus- 
try were  to  monetize  some  of  our 
debt  by  paying  it  off  in  crisp  new  pa- 
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per  that  didn't  mean  anything.  If 
we  tried  It  I  know  you  and  I  couldn't 
get  away  with  It.  But  we  don't 
hesitate  to  let  our  government  get 
away  with  It.  Under  our  surprising 
double  standard,  we  allow  our  own 
government — over    which    we    claim 


might  say  I  tried  to  get  a  check  on 
that  quote — where,  when,  under 
what  circumstances — but  so  far  my 
students  of  Lenin  haven't  been  able 
to  track  It  down.  Perhaps  I've  got 
the  wrong  students,  or  maybe  Lenin 
never   said   it.      I   mention   this   only 


control — a  set  of  business  morals  we     because  I  want  you  to  know  I  give  you 


would  not  condone  among  ourselves 
as  individuals. 

You  know,  no  one  really  minds  in- 
flation until  It  catches  up  with  him. 
In  some  cases  inflation  grabs  hold  at 
the  very  start;  In  others,  there  Is 
enough  of  a  lag  between  cause  and 
effect  so  that  people  forget  or  fail  to 
see  the  terrible  danger  that  lurks 
within  the  wage-price  spiral  or  in  the 
other  symptoms  of  the  Inflationary 
disease.  .  .  . 

Before  World  War  II,  for  each 
$10,000  of  new  Investment  money 
we  could  add  59  telephones  to  our 
operations.  We  could  Install  the 
telephones,  build  the  buildings,  con- 
struct the  poles  and  wires,  add  the 
central  office  switching  equipment 
and  do  all  the  things  necessary  to 
make  those  telephones  work.  To- 
day, for  each  $10,000  we  can  add 
only  23  telephones.  In  1940,  5.9 
telephones  per  $1,000;  today  2.3 
telephones.  Two  telephones  are 
now  expected  to  do  the  work  of 
about  six.  It's  just  too  much  to  ac- 
complish. ... 

Loss  of  Balance  May  Destroy 
Economic  System 

Lenin  is  reported  to  have  said  in 
the  early  20s,  "Some  day,  we  shall 
force  the  United  States  to  spend  it- 
self into  destruction." 

I'm  sure  you've  all  seen  or  heard 
that  quotation   in  recent  months.      I 


research  with  my  talk.  Anyway,  if 
he  didn't  say  It  he  might  have.  Cer- 
tainly his  present-day  disciples  make 
it  clear  they  wish  to  do  just  that. 

As  a  matter  of  fact.  It  isn't  neces- 
sary to  spend  ourselves  into  destruc- 
tion. All  that  is  necessary  Is  to 
start  the  procedure  and  throw  the 
economic  system  badly  out  of  bal- 
ance. That's  the  quickest  and  surest 
way  of  reaching  destruction. 

Telephone  prices  are  under  Gov- 
ernment regulation.  If  the  regula- 
tion works  well,  it  would  maintain 
equitable  prices  for  telephone  serv- 
ices that  will  keep  our  charges  in  step 
with  prices  generally  so  as  to  insure 
a  free  flow  of  Investment  money. 
Our  pricing  hasn't  worked  out  that 
way.  Our  costs  of  doing  business 
have  doubled  since  1940;  our  prices 
have  Increased  only  about  a  third. 

In  a  situation  of  this  kind  we 
should  look  not  only  to  Increased 
revenues  but  to  decreased  expenses. 
It  means  we  must  sharpen  our  pen- 
cils and  our  wits  to  make  all  wise 
economies.  And  this  we  have  done. 
But  when  we  are  confronted  with 
costs  which  have  doubled,  it  Is  asking 
too  much  to  expect  that  the  differ- 
ence can  be  made  up  by  economies 

Plea  for  Good  Earnings 
Not  Self- Serving 

My  plea  for  good  telephone  earn- 
ings is  not  a  self-serving  one.     Good 
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earnings  for  our  business  are  good 
for  everybody  involved  in  the  tele- 
phone business — and  just  about  every- 
body is  involved  in  the  telephone 
business  these  days. 

Good  earnings  means  the  kind  of 
profit  that  enables  us  to  do  more  than 
just  get  by.  Good  earnings  provide 
investors  with  sufficient  incentive  and 
confidence  in  the  future  so  that  they 
wil  keep  on  putting  all  the  capital  into 
the  property  that  can  make  for  better 
and  cheaper  service. 

What  I  am  asking  for  is  a  public 
iJiterest  profit — one  that  enables  the 
industry  to  plan  and  act  for  the  long 
pull.  It  certainly  is  in  the  public  in- 
terest to  do  an  economical  job  by 
avoiding  the  waste  of  short-term 
month-to-month  planning  and  build- 
ing which  is  all  that  can  be  done  with 
an  inadequate  return.  We  ask  for 
a  good  profit  so  that  we  may  make 
tomorrow's  telephone  bill  buy  more 
and  better  telephone  service  for  our 
customers.  We  want  the  chance  to 
do  our  utmost  to  develop  the  Coast 
and  to  serve  its  people  without  the 
restraint  of  inadequate  preparations 
for  the  future.  Good  profits  in  our 
business  do  not  mean  high  prices. 
As  a  matter  of  fact,  reasonable  profit 
results  in  lower  telephone  prices  than 
would  otherwise  be  necessary. 

The  way  to  good  service  and  long- 
range  economy  is  to  plan  to  meet  all 
public  demands  with  an  adequate 
supply  of  the  best  possible  equip- 
ment. You  and  I  know  that  it  is 
cheaper  in  the  long  run  to  put  in 
cables  with  enough  low-cost  circuits 
to  take  up  the  growth  of  five  years 
than  it  is  to  string  single  circuits  year 
by  year  as  growth  demands.  But  if 
there  is  not  money  enough  to  put  in 
the  cables,  the  single  circuits  become 


as     inevitable     as     they     are     uneco- 
nomical.  .   .   . 

Increases  in  Telephone  Rates 
Not  Inflationary 

I  AM  against  inflation,  yet  I  point 
to  the  need  of  increased  telephone 
prices.  That  may  seem  inconsistent 
but  I  don't  think  it  is.  In  the  first 
place,  I  do  not  agree  that  increases 
in  telephone  prices  are  inflationary 
at  all.  I'll  enlarge  upon  that  later.' 
But  apart  from  that — whatever  is 
necessary  in  the  way  of  telephone 
prices  in  order  that  we  may  keep  on 
giving  people  of  the  Pacific  Coast 
all  the  telephone  service  and  the  kind 
of  telephone  service  they  want  has 
to  be  done  regardless  of  what  any- 
one thinks  about  it  in  its  inflationary 
aspects.  The  telephone  industry 
must  not  be  depressed  and  made 
weak,  because  here  is  an  industry 
that  adds  to  the  country  far  more 
through  the  service  rendered  than 
it  takes  out  in  the  prices  we  need  to 
charge. 

I  say  that  I  do  not  concede  that  an 
increase  in  telephone  prices  need  be 
inflationary  at  all.  Let  us  get  back 
to  an  accepted  definition  of  inflation: 
too  many  dollars  chasing  too  few 
goods.  Under  that  definition  you 
cannot  have  Inflation  except  by  (a) 
Increasing  the  number  of  dollars  or 
(b)  decreasing  the  amount  of  goods, 
or  (c)  both.  If  you  do  not  change 
the  total  number  of  dollars  or  credit 
In  circulation,  an  Increase  In  tele- 
phone prices  may  mean  there  will  be 
fewer  dollars  for  other  things,  but 
over  all  it  could  not  be  inflationary. 
On  the  other  side  of  the  equation — 
the  production  side — more  dollars 
flowing   Into   telephone   prices  would 
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increase  productivity,  and  to  that  ex- 
tent reasonable  telephone  prices 
would  retard  inflation  rather  than 
contribute  to  it. 

Crippling  Telephone  Service  Sure 
i  JVay  to  Economic  Unbalance 

Weakening  the  telephone  system 
.would  be  a  leading  example  of  how 
I  to  throw  the  economic  system  out  of 

balance.      Telephone    service    is    one 

of  the  principal  factors  of  effective 
1  productivity  in  America.  If  tele- 
i  phone  service  is  retarded  by  unduly 
I  restricting  the  flow  of  money  into  the 

business,  one  of  the  most  effective 
j  weapons  in  the  industrial  arsenal  of 
j  democracy  will  be  damaged. 

We  want  only  what  is  in  the  public 

interest.     And  it  is  in  the  public  in- 
terest   that    our    prices    be    adjusted 

more  in  line  with  our  costs.     Actu- 

f 

I  ally,  telephone  service  is  cheaper  to-      everybody,    in    fact,   who   will   listen. 


ward  if  it  can't.  And  there  Is  still 
little  evidence  that  inflationary  forces 
are  being  firmly,  finally  checked. 

The  only  way  we  can  continue  to 
do  our  full  job  in  the  public  interest 
and  in  the  interest  of  all  Is  by  keep- 
ing a  steady  flow  of  new  Investment 
money  into  the  business.  To  accom- 
plish this  we  must  have  fair  prices. 
If  we  are  to  get  them,  we  must  ap- 
peal to  our  customers,  our  employees, 
to  everyone,  in  fact,  for  their  under- 
standing and  help  with  our  problem. 
An  industry  that  bears  the  shackles 
of  an  Inadequate  profit  cannot  do  Its 
best.  In  this  country,  with  our  dan- 
gers of  today,  our  challenges  of  to- 
morrow, only  the  best  telephone  sys- 
tem is  good  enough.  So,  the  need 
for  a  good  telephone  profit  is  not 
our  need  alone:  a  good  telephone 
profit  Is  a  public  need.  And  we  ought 
to  keep   right  on   saying  so — telling 


j  day — in  terms  of  real  value  (baskets 
!  of  tomatoes,  buckets  of  milk,  tons 
'  of  steel) — than  ever  before. 

But  it  Is  necessary  in  the  public  in- 
terest to  adjust  telephone  prices  more 
In  accord  with  the  purchasing  power 
of  the  dollar.  We  can  adjust  them 
downward  if  the  traditional  purchas- 
ing power  of  the  dollar  can  be  re- 
stored, but  we  must  adjust  them  up- 


And  a  surprising  lot  of  people  do 
listen — when  we  talk.  I  believe  that 
we  are  heard,  that  we  are  believed 
— for  what  we  speak  Is  a  vital  truth 
that  creates  belief  simply  because  It 
is  so.  I  propose  that  you  and  I  keep 
on  telling  the  telephone  story.  We 
have  a  proud  record  of  acting  in  the 
public  interest.  We  must  also  speak 
in  the  public  interest. 


II.  Inflation  and  Your  Telephone 

Keith  S.  McHugh 


During    this    last    decade    we    have      squeeze.     The  squeeze  of  rising  op- 
been    subject    to    a    kind    of    triple      erating  costs,    wages,    materials   and 
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supplies — the  squeeze  of  soaring 
taxes — and  the  squeeze  of  high  con- 
struction costs. 

None  of  these  phenomena  is  new, 
since  all  in  business  feel  them  In 
greater  or  lesser  degree.  Our 
squeeze  in  operating  costs,  especially 
wages,  is  heavier  than  most  because 
we  have  a  relatively  higher  labor  fac- 
tor than  most  industries.  The 
squeeze  in  taxes  is  familiar  to  all,  but 
it  is  worth  mentioning  here  because 
the  taxes  we  paid  last  year — $110,- 
000,000 — are  now  over  three  times 
what  they  were  in  1939.  Our  tele- 
phone users  also  paid  $92,000,000  in 
excise  and  sales  taxes.  Thus  the  tax 
bite  per  average  telephone  per  month 
is  now  $3.20  compared  with  about 
$1.40  before  the  war.  This  is 
equivalent  to  three-fourths  of  our 
wage  bill  and  is  over  four  times  the 
amount  of  our  dividend.  Thirty-two 
cents  out  of  every  dollar  the  New 
York  user  paid  for  his  telephone  serv- 
ice in  195  I  went  for  taxes.  No  major 
industry  except  distilling  and  tobacco 
carries  a  heavier  burden.   .   .   . 

There  has  been  no  disposition  on 
the  part  of  the  Public  Service  Com- 
mission, or  of  most  Commissions 
throughout  the  country,  to  reject  in- 
creases in  costs  of  operation  and 
taxes  as  a  basis  for  higher  rates, 
where  the  company  showed  that  these 
increases  have  adversely  affected 
earnings.  The  difficulty  on  this  point 
has  been  the  delay,  the  time  lag  in 
getting  the  required  adjustment  in 
rates.  At  best  the  present-day  rate 
case  is  a  long  drawn  out  and  laborious 
process,  at  worst  the  patient  may  be 
very  sick  indeed  before  relief  is 
granted. 

While  increases  In  operating  costs 


and  taxes  (the  first  two  big  squeezes) 
have  been  recognized  by  most  regu- 
latory authorities,  tlic  third  squeeze 
— the  high  construction  cost  of  plant 
replacement  and  expansion — has  not 
generally  been  recognized. 

Here  the  prevailing  practice  has 
been  to  rest  upon  a  formula  which 
has  been  In  wide  use  for  the  last  20 
vears  or  so.  For  convenience,  we 
call  this  the  "original  cost  less  depre- 
ciation" formula.  This  concept  as- 
sumes that  the  original  cost  of  the 
property,  less  accrued  depreciation, 
represents  the  rate  base  on  which  the 
company  should  be  allowed  to  earn. 
To  this  amount,  of  course.  Is  fre- 
quenty  added  something  for  working 
capital,  but  for  convenience  I  will 
pass  over  this  Item  as  it  is  small  In 
comparison  with  the  plant. 

Working  a  Severe  Hardship 

I  WILL  NOT  GO  Into  the  merits  or  de- 
merits of  this  historic  formula  as  it 
affected  telephone  rates  and  earnings 
during  the  early  part  of  the  last  20- 
year  period  when  costs  and  prices 
were  reasonably  stable.  But  it  is  at 
once  apparent  that  It  works  a  severe 
hardship  during  periods  of  rapidly 
rising  costs.  I  can  Illustrate  with  our 
own  case.  Our  company  has  prop- 
erty on  Its  books  which  cost  around 
one  billion  six  hundred  million  dol- 
lars. About  one-half  of  this  plant 
was  built  at  pre-war  prices  and  most 
of  the  remainder  at  post-war  prices. 
We  know  as  a  fact  that  replacements 
of  pre-war  plant — much  of  this  will 
have  to  be  replaced  within  the  next 
ten  years — will  cost  up  to  twice  as 
many  dollars  as  it  cost  when  it  first 
went  on  our  books.  In  other  words, 
a  dollar  today  will  build  only  a  little 
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over  one-half  of  the  revenue  produc- 
ing telephone  plant  that  it  built  be- 
fore the  war.  This  is  equally  true  as 
to  growth  plant;  that  is,  a  dollar  ex- 
pended for  growth  today  will  build 
not  much  more  than  one-half  the 
plant  that  it  built  before  the  war. 

This  phenomenon  also  appears  in 
many  other  businesses.  But  there 
are  two  big  differences.  First,  we 
happen  to  require  a  disproportion- 
ately large  plant  investment  to  pro- 
duce a  dollar  of  telephone  revenue 
— our  plant  dollars  turn  over  only 
once  in  three  years  in  relation  to 
sales.  Second,  most  other  industries 
have  been  able  to  increase  their  prices 
and  realize  earnings  sufficient  to 
finance  a  large  part — if  not  all — of 
their  replacement  and  expansion  out 
of  earnings. 

Examples  of  successful  companies 
which  have  been  able  to  do  this  are 
legion.  And  the  stockholder  of  such 
companies  has  not  fared  too  badly. 
Dollar  earnings  have  increased 
greatly.  Dividends  could  be,  and 
were,  increased.  Larger  retained 
earnings  met  the  needs  for  additional 
capital.  On  the  average,  the  dollar 
dividends  of  Dow  Jones  Industrials, 
for  example,  have  more  than  doubled 
during  this  period  and  their  market 
values  and  book  equities  are  about 
twice  what  they  were.  But  the  tele- 
phone company's  dividend  has  not 
increased,  there  has  been  no  appre- 
ciation in  the  market  value  of  its 
stock  and  its  book  equity  shows  only 
a  small  increase.  Finally,  the  tele- 
phone company  has  been  able  to  meet 
only  a  minute  proportion  of  its  post- 
war capital  needs   from  earnings. 

Our  problem  points  up  a  deficiency 
in  the  conventional  method  of  ac- 
counting for  business  costs. 


Replacing  Low-Cost  Plant 
at  High  Cost 

The  fact  is  that  standard  systems  of 
accounting  for  depreciation  provide  a 
wholly  inadequate  measure  of  the 
capital  consumed,  because  they  do 
not  reflect  the  effects  of  high  costs  of 
new  construction  to  replace  low  cost 
plant.  There  is  a  real  additional 
cost  of  capital  consumption  not  pres- 
ently reflected  in  expenses.  Failure 
to  recognize  it  may  affect  the  integ- 
rity of  the  earlier  investment  com- 
mitted to  the  business.  Recognition 
of  these  hidden  capital  costs  must  be 
given  so  that  they  can  be  reflected  in 
proper  prices. 

In  short,  there  has  been  a  real 
squeeze  on  the  pre-war  share  owner 
of  those  businesses  whose  present 
earnings  do  not  reflect  the  increase 
in  investment  values  caused  by  infla- 
tion. The  pre-war  bondholder  is,  of 
course,  squeezed  as  are  all  other 
senior  security  holders.  In  our  case 
the  older  stockholder  sees  the  new 
stockholder  adding  only  a  little  more 
than  half  the  telephone  capacity  per 
share  purchased,  but  sharing  equally 
in  the  earnings. 

Some  have  urged  that  this  plea  for 
the  older  share  owner  seeks  to  put 
him  in  a  preferred  class,  one  whose 
equity  investment  would  be  free  from 
the  effects  of  inflation,  except  for  the 
effect  of  higher  personal  taxes.  That 
is  not  the  point.  Far  from  being  in 
a  preferred  class,  such  share  owner 
took  all  the  entrepreneurial  risk  but 
in  fact  got  no  more  protection  against 
inflation  than  the  man  who  bought 
senior  securities  or  one  who  kept  his 
money  in  the  savings  bank.  It  is  well 
known  that  only  those  who  have  in- 
vested    wisely     in     commodities,     in 
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farms  or  farming,  in  certain  special 
classes  of  real  estate,  and  in  common 
stocks  of  companies  able  to  adjust 
prices,  have  protected  their  invest- 
ment and  their  real  income.  I  be- 
lieve that  over  the  long  pull  these 
risks  of  telephone  share  owners  must 
be  recognized  on  approximate  equal- 
ity with  those  of  other  entrepreneurs 
in  successful  industry  or  such  share- 
owners  will  seek  the  greener  grass 
of  other  investment  pastures.  There 
are  several  ways  of  achieving  this 
equality.  The  simplest  and  most 
logical  is  for  the  regulatory  authori- 
ties to  admit  the  obvious  fact  that 
telephone  plant  has  a  current  value 
greater  than  its  depreciated  book 
cost  and  to  permit  a  reasonable  rate 
of  return  on  this  value.  Only  a  few 
states  now  have  so-called  fair  value 
statutes,  and  not  all  of  those  which 
have  them  follow  them  for  rate  mak- 
ing purposes.  .  .  . 

Keeping  Our  Telephone  Service 
the  Best  in  the  World 

Despite  the  main  inflation  problem 
which  I  have  described,  I  see  no  rea- 
son for  becoming  discouraged  about 
the  outlook  for  our  business.  In 
the  first  place,  I  think  it  is  healthy 
that  we  recognize  the  difl'iculty  cre- 
ated by  inflation,  talk  about  it  frankly 
and  work  hard  to  convince  the  pub- 
lic and  the  regulatory  authorities  of 
its  consequences.     The  matter  would 


be  dangerous  indeed  if  it  were  not 
recognized  by  the  management  or  if 
we  were  loath  to  meet  it  squarely. 
Secondly,  I  am  sure  that  if  you  make 
a  careful  review  of  the  progress 
made  by  the  Bell  System  Companies 
since  the  war  in  obtaining  price  in- 
creases in  every  State,  you  would  find 
that  considerable  success  has  already 
been  achieved  in  improving  earnings, 
even  though  these  are  not  yet  satis- 
factory. The  Public  Service  Com- 
missioner today  is  a  sincere,  Intelli- 
gent and  honest  public  servant,  doing 
his  best  to  be  fair  both  to  the  public 
and  to  telephone  investors.  I  am 
confident  that  he  will  decide  this  is- 
sue wisely  and  courageously  when 
finally  convinced  of  its  importance. 
Lastly,  I  think  you  can  take  some 
comfort  in  the  fact  that  the  business 
has  nearly  doubled  in  size  in  ten 
years  and  has  continued  to  give  more 
and  better  telephone  service  with 
only  very  small  increases  in  prices. 
This  has  been  possible  through  con- 
tinuous improvement  of  plant  and 
equipment  by  our  scientists  and  engi- 
neers, constant  improvement  in  meth- 
ods and  techniques  by  our  operating 
management,  and  by  the  loyalty  and 
devotion  to  the  service  of  our  thou- 
sands of  telephone  men  and  women — 
who  are  tops  in  my  book.  These  are 
the  qualities  which  have  kept  your 
telephone  service  the  best  in  the 
world  and  they  are  the  qualities 
which,  God  willing,  will  keep  it  that 
way  in  the  future. 


Anonymous  Heroine 


A  Book  Review 


Not  Jennifer  but  an  overseas  telephone 
operator  is  the  heroine  of  "Passport  for 
Jennifer,"  a  new  book  by  Rear  Admiral 
Edward  Ellsberg,  U.S.N.R.  (Ret.),  pub- 
lished by  Dodd,  Mead  &  Company  last 
September.  For  Jennifer  is  but  a  child ; 
and  it  is  the  anonymous  overseas  operator 
whose  persistent  and  effective  handling  of 
her  circuits  enables  Adm.  Ellsberg  to  over- 
come obstacles  which  threaten  to  halt  the 
orphan  Jennifer's  voyage  from  England 
to  this  country  for  adoption.  The  chapter 
relating  the  day-long  struggle  to  complete 
that  call  will  be  for  telephone  people  the 
most  interesting  in  the  book. 

Adm.  Ellsberg  seems  to  have  spent  a 
good  part  of  his  life  overcoming  practi- 
cally insuperable  obstacles — and  then  giv- 
ing us  exciting  narratives  about  how  he 
did  it.  Raising  the  submarine  S-51  re- 
sulted in  his  well  known  "On  the  Bot- 
tom," and  his  salvage  work  at  Massawa 
and  then  as  General  Eisenhower's  prin- 
cipal salvage  officer  in  World  War  II 
were  followed  by  the  more  recent  "Un- 
der the  Red  Sea  Sun"  and  "No  Banners, 
No  Bugles" — to  name  but  a  few  of  his 
volumes.  "Passport  for  Jennifer"  is  not  in 
their  category;  for  the  principal  obstacle 
he  faced  and  vanquished,  albeit  by  dint  of 
extraordinary  effort  and  ingenuity,  was 
but   official    indifference   and    red    tape. 

During  the  recent  World  War,  there 
served  under  the  then  Captain  Ellsberg  two 
salvage  officers  of  whom  he  grew  to  think 
very  highly:  Capt.  Victor  Harding,  an 
Englishman,  and  Lieut.  George  Ankers,  an 
American.  After  the  war,  Harding  re- 
turned to  the  sea,  and  Ankers  established 
himself  ashore,  in  the  State  of  Washing- 
ton.    They  kept  in  touch  with  each  other, 


and  when  Harding's  wife  died,  leaving  a 
year-old  daughter  Jennifer,  Mr.  and  Mrs. 
Ankers,  still  childless,  asked  to  adopt  her. 
Harding  gladly  agreed  to  this,  since  other- 
wise she  would  have  to  be  placed  in  an  in- 
stitution. But  British  law  forbids  taking 
a  child  out  of  the  country  for  adoption, 
and  that  happy  solution  to  a  heart-breaking 
problem  was  blocked.  Recalling  their  for- 
mer commander's  resourcefulness,  and 
knowing  of  his  many  official  contacts,  both 
men  turned  to  Adm.  Ellsberg  for  help, 
and  he  undertook  to  find  a  solution.  How 
he  did  it,  so  that  the  child  is  now  Jennifer 
Ankers,  of  Suquamish,  Wash.,  is  the 
story  he  tells.  It  is  some  measure  of  his 
ability  as  author  that  he  makes  a  read- 
able yarn  out  of  it. 

The  writing  is  uneven,  and  the  pace 
lags  in  places.  The  book  is  based  on  fact, 
but  Ned  Ellsberg  is  not  one  to  let  a  story 
suffer  for  lack  of  lively  telling — and  any- 
way, exaggeration  is  to  be  forgiven  in  a 
man  who  actually  does  the  heroic  deeds 
others  only  read  about.  His  ideas  about 
the  charges  for  overseas  service  are  'way 
out  of  line,  for  example,  and  a  little  re- 
search at  the  Long  Lines  Department  re- 
veals that  not  one  overseas  operator  but 
seven  worked  on  his  call  before  it  was  com- 
pleted. He  hasn't  much  use  for  British 
ways  of  doing  things,  and  some  of  his  com- 
ments on  this  score  seem  unnecessarily 
caustic.  But  telephone  readers  will  find  no 
exaggeration  in  his  observation,  after  com- 
pleting a  swiftly  handled  call  from  South- 
west Harbor,  Maine,  to  George  Ankers 
in  Suquamish:  "There  might  be  something, 
I  thought,  to  private  enterprise  after  all,  if 
what  it  produced  was  companies  like 
A.  T.  k  T."  J.  s.  B. 
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More  than  Forty-four    Years  of  Bell  System   Experience 

Have  Contributed  To  This  Exposition  of  the  Scope  and  the 

Problems  of  Telephone  Engineering 


Engineering  Bell  Telephone 

Plant 

James  J.  Pilliod 


Engineering  has  sometimes  been 
defined  as  a  profession  that  can  make 
two  blades  of  grass  grow  where  one 
grew  before,  a  sort  of  "one  gets  you 
two"  process  of  the  kind  that  has 
been  much  sought  after  by  men  in  all 
ages.  But  in  this  electronic  age,  tele- 
phone engineers  do  better  than  that. 
For  they  get  i6  or  more  telephone 
circuits  with  one  pair  of  aerial  wires, 
and  coaxial  cable  systems  are  being 
tried  out  that  produce  1800  circuits 
on  a  pair  of  copper  tubes  about  the 
size  of  a  pencil. 

A  vast  amount  of  work  broadly 
classified  as  Engineering  has  gone 
into  the  building  and  operation  of 
the  telephone  plant  owned  by  the 
Bell  Telephone  Companies.  For 
three  quarters  of  a  century  this  has 
been  an  important  part  of  the  ac- 
tivities of  these  Companies — from 
the  invention  of  the  telephone  in 
1876  to  the  present  smoothly  func- 
tioning communication  system  repre- 


senting an  investment  at  the  end  of 
195  I  of  over  II  billion  dollars  with 
operating  revenues  of  nearly  four  bil- 
lion dollars  per  year. 

This  plant,  with  that  of  connecting 
companies,  provides  facilities  for  a 
world-wide  communication  service 
used  continuously  by  many  millions 
of  people,  yet  with  each  call  made  to 
order  for  the  customer  who  places  it. 
The  service  as  a  whole  is  an  essential 
part  of  the  social  and  business  struc- 
ture of  the  nation,  and  an  essen- 
tial element  in  the  administration 
of  government  functions  at  all  levels, 
in  peace  and  for  national  defense. 
Some  of  the  facts  concerning  the 
kinds  of  engineering  work  involved 
in  constructing  and  operating  this 
telephone  plant,  and  concerning  the 
organizations  which  do  the  engineer- 
ing job,  will  be  outlined  in  this  article. 

Engineering  is  always  a  means  to 
an  end,  and,  to  be  fully  effective,  it 
must  take  into  account  all  pertinent 
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facts  and  draw  on  all  the  knowledge  phone  connections  from  coast  to  coast 

of  the  art  that  may  exist  at  a  given  in  a  matter  of  seconds  by  operator  or 

time.     Teleplione  engineering  organi-  customer  dialing  and  with  automatic 

zations,  therefore,  maintain  continu-  message  accounting, 
ous  contacts  and  cooperate  with  en-  The   engineering  work   related  to 


gineering  organizations  of  other 
companies,  as  well  as  with  other  de- 
partments of  their  own   Companies. 

For  the  last  five  years,  gross  con- 
struction of  telephone  plant  of  the 
Bell  Companies  has  run  well  over  a 
billion  dollars  annually — and  over  a 
billion  and  a  half  dollars  in  the  high 
year  of  1948. 

This  work  was  done  In  every  state 
In  the  Union  and  the  District  of  Co- 
lumbia, and  covered  the  widest  possi- 
ble variety  of  conditions  and  types  of 
plant.  It  ranged  from  a  simple  rural 
line  to   serve   a   farmer  to   transcon- 


such  plant  additions  is  an  important 
segment  of  the  activities  of  Engineer- 
ing Departments  of  Bell  System 
Companies,  and  involves  both  long 
range  planning  and  the  design  of  spe- 
cific projects. 

Another  very  important  part  of  en- 
gineering work  relates  to  cooperation 
in  studies  and  preparation  of  prac- 
tices covering  methods  for  operation 
and  maintenance  of  this  vast  and 
complicated  plant.  It  is  obvious  that 
telephone  plant,  no  matter  how  In- 
geniously designed  or  how  well  con- 
structed, must  be  maintained  in  good 


tinental   microwave   radio    relay   sys-     working   condition   and   operate   effi- 


tems  to  provide  hundreds  of  toll  tele- 
phone circuits  or  channels  for  tele- 
vision service;  and  from  a  simple 
switching  system  that  might  be  asso- 
ciated with  a  telephone  in  a  business 
office  to  a  complicated  toll  switching 
Installation  which  can  establish  tele- 
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The  g7'eat  increase  in  the  total  number  of  telephones  i)!  the 

U)iited  States  has  gone  hand  in  hand  with  the  increase  in 

the  number  of  telephones  per  100  population,  bringing 

more  service  to  more  people 


ciently  for  many  years  if  it  is  to  fur- 
nish good  over-all  service  and  result 
in  successful  Company  operations. 
Other  activities,  such  as  appraisals 
and  depreciation  studies,  are  also  an 
important  part  of  the  engineer's  job. 
This  engineering  work  must  be  di- 
rected and  performed  for 
the  most  part  by  people 
with  engineering  training 
and  experience.  At  the 
end  of  195 1,  some  12,- 
000  of  these  people  were 
employed  on  this  work  in 
various  Departments  of 
the  Operating  Compa- 
nies, and  their  salaries 
and  other  costs  added  up 
to  over  100  million  dol- 
lars In  that  year.  They 
work  with  and  keep  In- 
formed of  the  work  of 
engineers  in  other  organ- 
izations: the  Operation 
and  Engineering  Depart- 
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ment  of  the  American 
Telephone  and  Tele- 
graph Company,  for  in- 
stance; the  Bell  Tele- 
phone Laboratories, 
where  development  and 
research  work  is  done; 
the  Engineering  Depart- 
ment of  the  Western 
Electric  Company,  where 
manufacturing  standards 
are  established  and  equip- 
ment specifications  are  The  vast  expansion  in  toll  plant  has  been  accompanied  by 
prepared ;   and  engineers      ^  notable  increase  in  the  speed  of  service  and  improvement 
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of  many  companies  whose 
primary  interest  is  not  in 
the  telephone  business.  Among  these 
last  are  railroad  companies,  power 
companies,  gas  and  water  companies, 
municipal,  state  and  federal  engineer- 
ing organizations,  and  others.  The 
engineering  problems  encountered  are, 
obviously,  extensive  and  varied. 

Basic  Planning 

Long-range  studies  and  basic  plan- 
ning precede  the  engineering  of  spe- 
cific projects. 

In  small  scale  operations  or  small 
organizations,  it  frequently  happens 
that  specific  engineering  work  is  car- 
ried   out    without    a    formal    master 


tn  transyntssion 

with  no  blueprints  or  specifications  or 
even  a  street  plan  of  the  neighbor- 
hood. Nevertheless,  such  an  under- 
taking, to  be  successful  in  the  long 
run,  takes  a  lot  of  planning. 

In  dealing  with  larger  undertak- 
ings, such  as  the  locations  of  tele- 
phone central  ofl'ices,  routes  and  type 
of  facilities  to  be  used  for  toll  lines, 
operating  methods  involving  opera- 
tor and  customer  dialing  of  toll  calls, 
or  provision  for  new  kinds  of  serv- 
ice, it  is  necessary  to  have  over-all 
plans  carefully  worked  through  in 
advance.  They  will  take  into  ac- 
count many  factors  that  may  be  in- 
volved in   addition   to   the  usual   en- 


plan;  but  where  successful  over-all  gineering  problems  having  to  do  with 
results  are  obtained,  it  usually  fol- 
lows from  the  fact  that  such  a  plan 
does,  in  reality,  exist.  That  is,  some 
one  directing  the  project  has  worked 
out,  if  only  in  his  mind,  the  broad 
outlines  of  the  many  factors  involved 
to  the  point  where  there  is  reasonable 
assurance  that  the  end  result  will  be 
what  is  intended.  An  example  might 
be  the  building  of  a  small  house  for 
investment  purposes.  The  owner 
might   build   the   house   himself   and 


the    design    of    facilities    to    be    con- 
structed in  the  immediate  future. 

In  making  these  studies,  the  en- 
gineers must  constantly  have  in  mind 
the  possibilities  of  future  technical 
developments  and  their  possible  ap- 
plication to  the  problems  at  hand, 
and  also  requirements  which  may  be 
expected  to  develop  in  Traflic,  Main- 
tenance, Commercial,  Accounting 
and  other  aspects  of  the  business. 
These  studies  may  even  indicate  the 
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The  coinmunity  dial  office  at  Deer  Park, 

N.  y.,  is  of  appropriate  design  for  a  small 

community 

need  for  the  development  of  new  ap- 
paratus or  methods. 

Engineering  Plant  Additions 

The  size  of  the  construction  pro- 
gram in  any  one  year  depends  upon 
the  demand  for  new  service  and 
other  factors.  Plant  expansions  since 
the  end  of  World  War  II  have  been 
at  a  relatively  high  rate.  Most  pro- 
jects are  designed  to  furnish  new 
service  within  a  relatively  short  time 
— say  a  year  or  two — following  the 
completion  of  specific  plans.  This 
period  varies,  of  course,  for  the  job 
can  be  a  relatively  small  one,  such 
as  the  installation  of  a  few  thousand 
feet  of  cable  in  an  existing  conduit 
system.  Or  it  may  just  as  well  be  a 
large  project  involving  real  estate 
purchase,  erection  of  a  building,  in- 
stallation of  central  office  equipment 
in  the  building,  and  the  construction 
of  cable  or  other  outside  plant  to 
provide  connecting  lines  to  the  new 
center. 

Whatever  the  size  of  the  project, 
it  is  clear  that  sound  planning  plays 
a  very  important  part  in  the  Bell 
System's  business  of  furnishing  good 
telephone  and  other  communication 
service. 


ESTIMATES    OF    FUTURE    GROWTH 

In  any  business  that  is  not  ex- 
panding, additions  to  the  physical 
plant  are  ordinarily  of  relatively 
small  magnitude.  It  is  good  prac- 
tice, of  course,  to  modernize  plants 
even  in  the  absence  of  growth,  where 
this  will  result  in  better  service  or 
improved  earnings.  Activity  of  this 
kind  is  going  on  all  the  time  in  the 
telephone  business.  But,  by  and 
large,  the  major  reason  for  huge 
plant  additions  over  the  years  has 
been  to  take  care  of  new  business : 
that  is,  to  serve  more  people  or  to 
handle  more  toll  calls  between  com- 
munities. The  charts  on  pages  178 
and  179  illustrate  the  growth  that  has 
taken  place. 

In  a  business  which  is  undergoing 
expansion,  and  where  large  annual 
capital  expenditures  are  required  for 
long  periods,  the  problem  of  esti- 
mating future  plant  requirements 
and  keeping  the  plans  sufficiently 
flexible  to  permit  constant  and  close 
control  of  expenditures  is  clearly  one 
of  great  importance.  Plant  of  the 
right  type  must  be  provided  as 
needed,  in  the  right  quantities,  and 
in  the  right  places.  Commercial  De- 
partment people  study  business  de- 
velopment, and  engineers  plan  ex- 
pansion programs  after  interpreting 
and  translating  estimates  of  business 
growth  into  plans  for  units  of  plant: 
that  is,  telephones,  toll  facilities,  and 
associated   items. 

It  is  difficult  enough  to  predict 
future  requirements  with  certainty 
even  on  a  short-term  basis.  The  dif- 
ficulties increase  with  longer-term 
views — such  as  5,  10,  or  20  years — 
as  required  for  planning  some  kinds 
of  plant.    Even  with  the  best  of  fore- 
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casting,  it  is  essential  to  provide  for 
some  degree  of  flexibility  in  the  de- 
sign of  resulting  plant  arrangements. 

Checks  must  be  made  from  time 
to  time,  as  decisions  are  made  on 
successive  steps  of  a  project,  to  see  if 
subsequent  developments  warrant 
changes  in  assumptions  that  may  re- 
sult in  changes  of  forecasts  and 
plans.  In  long  range  estimates  of 
business  volumes,  it  must  be  as- 
sumed that  exact  dates  when  any 
given  volume  will  be  reached  may  not 
be  strictly  as  estimated. 

It  is  wishful  thinking  to  hope  for 


a  precise  method  of  forecasting  the 
future.  But  ordinarily,  plans  can  be 
made  sufl'iciently  flexible  and  the  situ- 
ation watched  sufl'iciently  closely  so 
that,  with  the  exercise  of  good  judg- 
ment, expenditures  for  new  plant  can 
be  made  with  good  assurance  that, 
in  the  over-all,  the  business  will  be 
kept  on  a  sound  basis. 


BUILDINGS 


The  principal  use  of  buildings  by 
the  Operating  Companies  is  to  house 
central  ofiice  equipment — although 
much  space  is  also  required  for  ad- 
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This  newly  completed  building  at  Housto)i,  Tex.,  is  an  example  of  modern  and  efficient 
design  for  housing  the  latest  type  of  toll  switching  equipment 
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ministrative  offices,  garages,  store- 
rooms and  other  purposes.  The  gen- 
eral plan  is  to  own  buildings  designed 
for  permanent  use;  and  building  con- 
struction costing  over  60  million  dol- 
lars was  done  In  195 1.  Larger 
buildings  are  of  fire-resistant  design, 
and  special  efforts  are  made  to  obtain 
economical  structures  of  pleasing  ap- 
pearance. 

The  locations  of  equipment  build- 
ings in  the  areas  to  be  served  are  de- 
termined in  a  general  way  by  long- 
range  studies;  but  as  the  time  ap- 
proaches to  erect  a  specific  structure, 
a  review  is  made  to  decide  the  precise 
location  most  suitable  and  the  precise 
time  when  the  building  should  be 
ready  to  take  the  equipment.  Once 
established,  a  center  of  this  kind 
should  function  efficiently  for  many 
years,  as  it  is  not  economical  or  prac- 
ticable to  do  any  large  scale  re- 
locating of  equipment  or  re-centering 
of  outside  plant. 

The  most  economical  wire  center, 
as  established  by  cost  studies,  gen- 
erally determines  the  site  of  a  build- 
ing to  house  local  switching  equip- 
ment, but  certain  other  considera- 
tions need  to  be  taken  into  account. 
Some  of  these  are:  availability  and 
cost  of  land,  character  of  underlying 
ground,  accessibility  for  employees, 
favorable  employment  and  transpor- 
tation conditions,  zoning,  deed  re- 
strictions, dirt,  noise,  flood  and  fire 
hazards,  and  general  suitability  of 
the  building  with  respect  to  the  neigh- 
borhood. 

The  proper  size  of  the  building, 
both  for  the  original  structure  and 
when  additions  are  made  to  it  for 
its  ultimate  use,  is  an  important 
consideration  involving  considerable 
study   of   the    requirements,    type   of 


equipment,  and  space  layouts.  While 
the  future  period  for  which  it  is 
economical  to  provide  the  space 
needed  for  growth  of  central  office 
equipment  and  other  purposes  varies, 
current  experience  indicates  that 
costs  are  about  in  balance  with  a 
period  of  about  four  years,  where 
additions  can  be  made  at  a  reason- 
able cost.  Building  space  too  far 
ahead  of  current  needs  ties  up  capital 
which  could  be  used  for  other  pur- 
poses, so  that  even  where  costs  are 
about  in  balance,  careful  considera- 
tion is  needed  in  reaching  a  decision 
on  size  of  a  structure. 

CENTRAL    OFFICE    EQUIPMENT 

Many  types  of  central  office  equip- 
ment are  used  in  handling  the  country's 
local  exchange  and  toll  business. 

Installations  of  local  switching 
equipment  may  vary  from  a  small 
manual  switchboard  of  two  or  three 
positions  to  a  large  central  office  con- 
taining automatic  switching  equipment 
capable  of  handling  more  than  75,000 
telephones,  with  all  of  the  necessary 
trunking  and  auxiliary  arrangements. 

Installations  of  toll  equipment  may 
range  from  a  few  amplifiers  placed 
at  intervals  along  a  toll  route  to  a 
large  center  with  a  great  deal  of 
equipment.  This  may  include  several 
thousand  carrier  terminals,  micro- 
wave radio  equipment,  mobile  radio 
equipment,  telegraph  or  teletype- 
writer repeater  equipment,  compli- 
cated switching  equipment  for  both 
toll  telephone  and  teletypewriter 
service,  and  large  power  plants  to  sup- 
ply the  electrical  energy  to  keep  the 
equipment    operating. 

The  investment  in  central-office 
equipment    in    the    Operating    Com- 
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panics  has  been  increasing  as  a  per- 
centage of  the  total,  and  is  now 
about  32  percent  as  compared  with 
17  percent  thirty  years  ago.  This 
trend  is  due  in  part  to  the  continued 
mechanization  of  the  local  exchange 
plant.  About  80  per  cent  of  all  tele- 
phones in  the  Bell  System  are  now  dial 
operated.  Other  factors  are  the  in- 
creased proportion  of  small  gauge 
exchange  cable  conductors  because  of 
improved  telephone  instruments,  the 
use  of  coaxial  and  carrier  types  of 
toll  cable  instead  of  voice  frequency 
cable  or  open  wire,  the  introduction 
of  microwave  radio  relay  systems 
and  the  very  extensive  application  of 
toll  carrier  methods.  The  chart  on 
page  179  shows  the  increasing  use  of 
carrier. 

It  is  clear,  therefore,  that  the  place 
of  central-office  equipment  in  the 
communications  plant  is  a  large  one, 
and  that  it  calls  for  continued  at- 
tention to  design  and  utilization  in 
the  period  ahead. 

Some  of  the  engineering  problems 
involved  in  planning  a  dial  central 
office  have  been  selected  to  illustrate 
procedures  which,  with  appropriate 
variations,  are  usually  present  in  most 
construction  projects. 

As  the  engineering  of  the  equip- 
ment proceeds,  decisions  are  made  on 
the  quantities  and  various  types  to  be 
installed.  General  planning  is  under- 
taken and  floor-plan  layouts  in  detail 
are  made  showing  how  the  building 
space  is  to  be  utilized  in  the  installa- 
tion of  initial  and  future  equipment. 

One  phase  of  this  planning  job 
involves  the  study  of  the  central  of- 
fice equipment.     For  example : 

(a)  what  is  the  best  way  and  the 
correct  time  to  make  additions  to  an 
office ; 


(b)  can  economies  be  made  by  defer- 
ring or  advancing  the  installation  of  some 
item   of   equipment ; 

(c)  should  arrangements  be  provided 
initially  for  some  feature  required  at  a 
later  date  in  order  to  facilitate  its  in- 
troduction ; 

(d)  what  is  the  best  way  to  re-use 
equipment  which  may  become  spare  at 
some    given    location ; 

(e)  what  will  be  the  effect  of  future 
rate  and  class  of  service  changes  on  the 
central  office  equipment  and  building 
requirements. 

The  planning  phase  of  the  equip- 
ment engineer's  job  is  of  greatest  im- 
portance, as  a  carefully  planned  office 
can  result  in  considerable  economies 
in  equipment  costs,  as  well  as  give  a 
layout  which  is  convenient  and  easy  to 
use  and  maintain. 


Four  pairs  of  tubes  are  included  in  this 
coaxial  cable,  each  pair  capable  of  produc- 
ing 1800  telephone  circuits  or  of  transmit- 
ting television.  One  pair  of  tubes  is 
usually  reserved  as  "spare" 
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Six  channels  are  now  in  operatio}i  on  the  transcontinental 

radio   relay   route^   transmitting  television   and  several 

hundred    telephone    conversations.      This    tower    is    at 

Cedar  Mountain,  Utah 


After  the  general  plans  for  a 
given  installation  are  formulated, 
consultations  with  the  Traffic,  Plant, 
Accounting,  Commercial  and  other 
groups  are  necessary  to  enable  the 
equipment  engineer  to  compile  com- 
plete equipment  requirements.  Es- 
sential data  include  trunking  layouts; 
descriptions  of  service  and  operating 
arrangements;  methods  of  handling 
information;  and  requirements  for 
service  observing,  rate  and  route,  in- 
tercept, and  auxiliary  facilities. 

Plant  Department  people  furnish 
information  about  outside  cable  ter- 
minations, both  subscriber  and  toll, 
for  purposes  of  determining  type  and 
size  of  distributing  frames.  They 
and  the  maintenance  engineers  sub- 
mit requirements  for  maintenance 
facilities,    including    information    on 


local  and  toll  test  equip- 
ment. 

Transmission  engi- 
neers furnish  data  on 
signaling  and  transmis- 
sion requirements  for 
connecting  the  central 
office  equipment  with 
other  offices  and  also 
with  subscribers  who 
may  be  outside  the  nor- 
mal talking  or  signaling 
range  of  the  equipment. 
Central-office  connec- 
tions must  be  provided 
when  necessary  for  mo- 
bile radio,  teletype- 
writer, program  and 
video  circuits,  toll  ter- 
minal equipment,  and 
any  testing  facilities  re- 
quired for  circuits  in- 
volving these  items. 

All  of  these  require- 
ments are  consolidated 
by  the  equipment  engineer  into  speci- 
fications and  drawings.  These  in- 
clude a  general  description  of  the 
operating  arrangement  of  the  office 
and  service  to  be  provided.  A  series 
of  general  installation  requirements 
are  included  which  cover  references 
to  cross-connections,  accounting  pro- 
cedures, job  drawings  for  office  files, 
and  instructions  for  protection  of 
building  and  equipment  during  instal- 
lation. 

Other  sections  list  major  items  of 
equipment  of  the  types  needed,  with 
initial  and  ultimate  amounts  speci- 
fied; auxiliary  equipment,  such  as  for 
the  measuring  of  the  traffic  through 
the  main  switching  apparatus;  tables 
covering  trunk  assignments  and  lo- 
cations; circuits  for  office  intercom- 
munication;    spare     equipment     for 
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maintenance;  test  and  repair  service 
equipment;  distributing  frame  ar- 
rangement; lighting  and  ventilating; 
and  alarm  apparatus  and  power  sup- 
ply. 

The  equipment  engineer  must  co- 
ordinate plans  for  a  project  with 
installation  of  the  correct  equipment 
in  other  offices — which  frequently 
are  in  the  territory  of  another  com- 
pany. Plans  must  also  provide  for 
the  removing  and  disposition  of  any 
equipment  no  longer  required. 

In  a  typical  project  of  reasonable 
size  which  includes  central-office 
equipment  or  other  types  of  plant, 
estimates  of  the  cost  are  prepared, 
as  well  as  a  case  for  its  need  and 
evidence  of  its  soundness,  for  pur- 
poses of  review  and  approval  by 
other  Departments.  When  this  ap- 
proval has  been  obtained,  the  project 
is  submitted  to  the  Board  of  Direc- 
tors for  final  approval  and  appropri- 
ation of  funds.  Orders  are  then 
placed  with  the  supplier.  During  the 
engineering  and  installation  period, 
the  equipment  engineer  is  the  con- 
tact between  the  supplier  and  the 
Telephone  Company,  and  answers 
such  questions  as  arise.  Checks  are 
made  to  see  that  the  equipment  and 
arrangements  to  be  provided  are  in 
accordance  with  the  Telephone  Com- 
pany's order. 

SCHEDULING    AND     CHECKING 

A  detailed  central  office  equipment 
schedule  is  prepared  which  shows: 
when  traffic  data  are  due;  the  West- 
ern Electric  Company  material  ship- 
ping dates;  the  installation  start  and 
completion  dates;  the  cutover  date 
and  similar  dates  for  coordinated 
jobs,  sometimes  of  other  Associated 
or  Connecting  Companies. 


Such  scheduling  must  be  closely  co- 
ordinated with  all  departments,  since 
directories,  cable,  stations,  P.B.X. 
connections,  and  training  are  in- 
volved. The  scheduling  of  the  re- 
lease of  working  equipment  for  modi- 
fications or  additions  requires  coordi- 
nation, as  sometimes  this  work  must 
be  scheduled  at  night  or  over  week- 
ends. 

It  is  also  part  of  the  engineering 
job  to  assist  in  assuring  that,  before 
equipment  is  placed  in  service,  it  op- 
erates satisfactorily  and  can  be  main- 
tained economically.  This  requires 
quality-control  verification  of  equip- 
ment by  testing  of  individual  pieces 
of  apparatus  and  equipment  and  by 
over-all  testing  of  originating,  in- 
termediate, and  terminating  connec- 
tions. 

A  further  engineering  responsibil- 
ity is  to  collaborate  with  the  operat- 
ing departments  in  analysis  of  gen- 
eral performance  of  equipment  sys- 
tems and  prompt  application  of 
measures  to  improve  performance 
levels  and  costs. 

Outside  Plant 

The  physical  connecting  lines  between 
telephones  and  central  offices  and  be- 
tween central  offices  in  the  same  city 
or  in  different  cities  consist  prin- 
cipally of  cable  of  various  kinds,  al- 
though open  wire  is  still  used  exten- 
sively. Open  wire  is  employed  for 
some  exchange  lines  and  for  many 
toll  lines — particularly  in  those  sec- 
tions of  the  country  where  the  re- 
quirements are  relatively  small  and 
where  there  is  reasonable  freedom 
from  wind  and  Ice.  There  is  a  defi- 
nite trend  in  the  direction  of  using 
cable    for    toll    lines    in    those    areas 
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where  growth  has  been  rapid  or 
weather  conditions  are  severe.  Here 
cable  Is  being  used  to  take  care  of 
growth,  and  frequently  this  provides 
an  opportunity  to  remove  the  open 
wire — with  resulting  service  Improve- 
ments and  operating  economies. 

Where  open  wire  is  used  for  ex- 
change service,  It  is  still  customary 
to  use  one  pair  of  wires  for  each  line. 
Consideration  Is  being  given,  how- 
ever, to  the  application  of  carrier, 
and  some  installations  have  been 
made  on  power  wires.  For  toll  lines, 
phantom  circuits  and  carrier  systems 
make  it  possible  to  get  more  than 
one  circuit  per  pair  of  wires. 

EXCHANGE 

With  the  tremendous  growth  In 
residential  construction  during  the 
post-war  years,  the  outside  plant  en- 
gineers of  the  Bell  System  have  fre- 
quently been  confronted  with  the 
necessity  of  providing  telephone  fa- 
cilities to  large  groups  of  houses, 
often  In  areas  remote  from  the  busi- 
ness centers  of  towns. 

When  a  development  of  this  sort 
occurs,  commercial  engineers  survey 
the  areas  to  determine  the  number 
of  telephone  lines  required  Initially 
and  what  it  is  estimated  will  be 
needed  over  periods  of  from  one  to 
five  years.  The  outside  plant  engi- 
neers then  determine  what  plant  addi- 
tions should  be  made  in  order  to  pro- 
vide the  facilities  at  minimum  cost 
consistent  with  rendering  dependable 
service. 

Examining  such  a  situation,  an  out- 
side plant  engineer  may  find  that  ad- 
ditional lines  are  required  between 
the  central  office  and  the  location  of 
the  residential  development.  This 
will  mean  the  installation,  usually  in 


conduit,  of  a  relatively  large  cable 
from  the  central  office,  extending 
through  the  business  section  of  town. 
At  the  end  of  the  existing  conduit, 
he  may  find  that  the  pole  line  on 
which  extensions  of  the  existing  cable 
are  supported  is  carrying  a  maximum 
load,  so  that  if  the  new  cable  ex- 
tension were  to  be  added  to  the  pole 
line,  the  latter  would  be  overloaded. 
This  will  usually  dictate  an  extension 
of  the  conduit,  and  since  it  Is  eco- 
nomical to  place  conduit  to  last  for 
a  substantial  period  of  time,  the  plant 
engineer  must  determine  the  number 
of  ducts  to  be  Installed. 

In  making  this  decision  he  Is,  of 
course,  guided  by  the  commercial 
forecast  of  future  demand  in  all  of 
the  area  to  be  served  by  the  conduit 
route,  and  by  the  results  of  compara- 
tive cost  studies  of  various  alternative 
plans.  Beyond  the  point  to  which 
conduit  is  extended,  the  cable  will 
usually  be  of  smaller  size  than  that 
originating  at  the  central  office  and 
will  be  carried  on  pole  lines.  Studies 
are  then  necessary  to  determine  the 
adequacy  of  the  poles  from  the  stand- 
point of  structural  design  and  to  In- 
sure coordination  of  the  telephone 
structure  with  paralleling  or  crossing 
power  lines. 

In  most  large  real  estate  develop- 
ments, It  is  economical  to  build  a 
telephone  distribution  plant  of  cable 
rather  than  open  wire.  In  such  case, 
a  type  of  construction  frequently 
used  consists  of  poles  along  the  rear 
property  line,  carrying  a  cable  with 
distribution  terminals  on  successive 
poles.  Drop  wires  are  extended 
from  the  distribution  terminals  to 
the   individual   residences. 

There  are,  of  course,  alternative 
forms  of  construction — such  as  bur- 
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ied  cable  in  lieu  of  overhead  cable  on  of  a  rocky,  tree-covered  mountain  or, 

pole    lines.      Buried    cable    is    some-  as  an  alternative,  it  might  be  possible 

times    more    economical    than    over-  to  place  the  line  in  a  valley  around  the 

head  cable,  particularly  where  curves  base.     Cost  estimates  are  made,  and. 


or  angles  in  the  route  of  the  pole 
line  would  require  an  excessive  num- 
ber of  guys  and  anchors.  In  ad- 
dition, buried  cable  offers  advantages 
from  the  service  standpoint,  since  it 
is  not  affected  by  storms  nor  subject 
to  accidental  contacts  with  power 
lines.      Cables   with   lead    sheath    or 


after  the  most  economical  route  and 
type  of  construction  have  been  deter- 
mined, the  question  of  the  purchase  of 
right-of-way  has  to  be  taken  up.  In 
many  cases,  private  right-of-way  is 
used  instead  of  placing  the  line  along 
highways,  and  this  involves  negotia- 
tions with  the  property  owners   for 


alpeth  sheath  (polyethylene  and  alu-  long-term  grants  carrying  provisions 
minum)  are  available,  and  either  may  for  maintenance  and  future  additions 
be     used — depending     on     the     con-     to  the  plant. 

ditions.  Then    comes   the   problem    of    de- 

Where  aerial  cable  is  involved,  it  tailed  design  of  the  aerial  structure 
is,  of  course,  necessary 
to  determine  and  spec- 
ify the  size  of  support- 
ing strand  for  the  vari- 
ous span  lengths  and 
under  the  wind  and  ice 
loading  likely  to  be  en- 
countered. 

TOLL 

The  engineering 
problems  involved  in 
the  construction  of  a 
toll  aerial  line  or  a  toll 
underground  or  aerial 
cable  start  with  studies 
of  current  requirements 
and  determination  of 
the  general  route  to  be 
followed. 

Next  come  a  detailed 
survey  of  the  territory 
and  consideration  of 
various  alternative  ar- 
rangements that  might 

be  used.     For  example,  „,          ,.               ,     /•  ,  •   ^   , ,      ,  ^  ,    ,    .,,. 

the    m     f    rl'       f           <■  1  ne  steel jramework  of  this  Oakland^  CaL,  building,  being 

.                    I  e        r  u  e  constructed  to  house  toll  switching  equipment,  is  designed 

might   be   over   the   top  with  special  bracing  to  withstand  extraordinary  stresses 
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Not  all  engineering  is  carried  on  at  desk 


and  drawing  board 


or  underground  work.  Where  cables 
are  used,  much  testing  has  to  be  done 
during  the  splicing  operations.  On 
completion  of  the  construction  work, 
over-all  tests  and  inspections  are  gen- 
erally made. 

Many  toll  cables  are  designed  to 
be  charged  with  nitrogen  gas  under 
pressure  of  about  nine  pounds  per 
square  inch,  to  give  an  alarm  and  to 
prevent  moisture  from  entering  and 
interrupting  service  in  the  case  of  a 
break  in  the  sheath.  The  importance 
of  this  is  emphasized  by  the  fact  that 
some  single  cables  may  carry  more 
than  2,000  toll  circuits. 

In  the  case  of  open  wire  lines  or 
aerial  cables,  it  is  the  general  prac- 
tice in  many  sections  of  the  country 
to  use  creosoted  pine  poles — al- 
though poles  obtained  from  other 
types  of  timber  are  available  and 
are  used  extensively,  particularly  in 
the  Mountain  and  Pacific  States. 


The  engineers  have  the  problem  of 
determining  what  type  of  pole  best 
suits  the  purpose,  and  it  is  their  re- 
sponsibility to  follow  the  perform- 
ance of  all  types,  so  that  changes 
may  be  made  if  indicated  by  ex- 
perience. Determination  of  sizes 
and  spacing  of  poles  for  the  various 
kinds  of  lines  that  must  be  built  in- 
volves both  engineering  computations 
and  the  application  of  good  judg- 
ment. New  open-wire  toll  lines  de- 
signed for  carrier  operation  gen- 
erally employ  copper  wires  spaced  8 
inches  apart  and  with  4  pairs  on  a 
cross-arm. 

TRANSMISSION 

Transmission  engineering  has  as 
its  objective  a  continuing  improve- 
ment, at  minimum  cost,  in  the  clarity 
and  ease  of  conversation  to  keep  pace 
with  advances  in  other  aspects  of  serv- 
ice, such  as  speed  and  accuracy  of  con- 
nections. 

Many  types  of  long-life  telephone 
sets  and  line  facilities  have  been  in- 
troduced into  the  plant  over  the 
years;  and  at  almost  every  stage  of 
development,  new  and  improved  sys- 
tems are  undergoing  trial  for  early 
integration  in  the  System  network. 
Transmission  engineering  sees  to  it 
that  these  various  systems  are  used 
to  the  full  advantage  of  their  trans- 
mission capabilities  and  useful  life,  so 
as  to  minimize  replacement  by  more 
modern  systems  because  of  obsoles- 
cence. 

As  an  example  of  this  type  of  ac- 
tivity, consider  the  500-type  tele- 
phone recently  introduced.  This  new 
telephone  makes  it  possible,  with  econ- 
omy, to  provide  substantial  improve- 
ment in  transmission  for  customers  re- 
mote from  the  central  office.     It  also 
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provides  some  advantages  for  tele- 
phones located  close  to  central  offices 
— although  the  latter  now  obtain  a 
very  good  grade  of  service  with  tele- 
phone sets  of  earlier  design. 

At  the  time  of  the  introduction  of 
the  new  telephone,  in  1950,  there 
were  some  35,000,000  telephones  in 
good  condition  in  the  plant.  Because 
of  this  tremendous  number  in  use, 
along  with  a  similar  quantity  of  lines 
between  them  and  the  central  offices, 
a  small  change  in  the  cost  of  each  unit 
can  become  a  major  item.  Hence 
careful  study  throughout  the  country 
was  necessary  to  produce  intelligent 
plans  for  the  use  of  the  new  tele- 
phone. Transmission  improvement 
would  have  to  be  provided  where 
most  needed,  and  yet  copper  econo- 
mies obtained  consistent  with  the 
grade  of  transmission  desired.  At 
the  same  time,  it  was  essential  to 
make  most  effective  use  of  existing 
telephones  of  earlier  types. 

Another  example  of  transmission 
engineering  is  the  work  involved  in 
the  design  of  toll  circuits  used  with 
nationwide  toll  dialing.  This  new 
system  employs  a  switching  plan  in 
which  it  is  possible  under  some  cir- 
cumstances to  have  as  many  as  eight 
links  in  the  connection  between  the 
terminating  toll  offices.  Further- 
more, any  particular  call,  depending 
on  the  routing,  may  have  only  one 
link  or  up  to  the  maximum  of  eight. 
This  imposes  exacting  requirements 
on  the  transmission  design  of  the 
individual  links. 

The  toll  plant  on  which  this  switch- 
ing system  must  operate  is  made  up 
of  a  great  number  of  different  types 
of  facilities  of  widely  varying  trans- 
mission  characteristics. 


Bell  System  Toll  Plant 

There  are  in  service  some  100,000 
intertoll  trunks  over  25  miles  in  length, 
and  many  thousand  shorter  ones.  These 
facilities  include  voice  frequency  cir- 
cuits equipped  with  repeaters  as  re- 
quired, on  both  open-wire  lines  and 
cables.  There  are  several  types  of  car- 
rier systems  used  on  open  wire  which 
provide  from  i  to  15  or  more  telephone 
channels  in  addition  to  the  voice  fre- 
quency circuit.  Carrier  systems  at  pres- 
ent used  on  cables  provide  up  to  12 
channels  on  two  pairs  of  cable  con- 
ductors, either  in  the  same  cable  or  di- 
vided between  two  separate  cables,  de- 
pending on  the  type.  Coaxial  cable 
systems  currently  provide  up  to  600 
channels  per  pair  of  coaxials,  while  new 
systems  under  trial  are  expected  to  pro- 
duce about  1800  channels  per  pair  of 
coaxials.  Point-to-point  microwave  ra- 
dio systems  used  for  toll  service,  by  suit- 
able channel  deriving  equipment  may 
provide  up  to  600  channels  per  pair  of 
radio  chanels,  with  the  possibility  of  op- 
erating six  or  more  such  radio  channels 
through  the  same  antennas  or  on  the 
same  route. 


To  provide  adequate  transmission 
under  the  new  switching  plan,  it  is 
important  that  every  trunk  be  de- 
signed to  operate  as  closely  as  pos- 
sible to  the  theoretical  minimum 
transmission  loss  of  which  it  is  ca- 
pable— as  limited  by  echo,  noise,  and 
crosstalk.  The  problem  is  compli- 
cated by  the  fact  that  any  toll  circuit 
may  consist  of  one  or  several  of  the 
various  types  of  available  plant,  and 
a  multi-link  connection  may  well  con- 
tain all  types  of  plant. 

Under  these  conditions,  the  mini- 
mum loss  at  which  a  particular  cir- 
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cuit  can  be  operated  depends  not 
only  on  its  length  but  on  the  number, 
length,  and  characteristics  of  the  cir- 
cuits in  tandem  with  it.  To  reduce 
the  circuit  layout  job  to  practicable 
proportions  it  has  been  found  by  anal- 
ysis that  adequate  performance  can 
be  achieved  by  the  application  of  com- 
promise methods.  These  are  incor- 
porated in  the  circuit  design,  and  pro- 
vide for  automatic  adjustment  of  cir- 
cuit loss,  depending  in  amount  on 
whether  the  circuit  is  to  connect  two 
customers  directly  or  is  to  be  switched 
at  one  or  both  ends. 

With  the  new  switching  plan,  the 
number  of  links  with  which  any  par- 
ticular trunk  could  be  connected  in 
tandem  is  controlled  by  the  routing 
pattern.  This  creates  a  need  and  an 
opportunity  for  assignment  of  the 
available  types  of  transmission  sys- 
tems among  the  various  trunk  groups 
in  a  way  that  will  provide  the  best 
service  in  general.  Thus  those  cir- 
cuit groups  which  could  be  involved 
in  connection  with  as  many  as  seven 
other  circuits  are  assigned  the  best 
grade  of  facility  available,  so  that  the 
transmission  impairment  introduced 
by  them  is  minimized.  In  any  case, 
however,  the  facility  assigned  to  a 
particular  trunk  group  should  pro- 
vide good  transmission  for  calls  to  be 
routed  over  it. 

In  addition  to  the  ability  to  carry 
messages,  intertoU  trunks  must  be 
provided  with  suitable  signaling  fa- 
cilities to  give  supervisory  informa- 
tion both  to  operators  and  to  the  dial 
switching  equipment  which  is  required 
for  establishing  and  taking  down  con- 
nections, indicating  when  subscribers 
have  called,  answered,  or  discon- 
nected. 

The  Telephone  Companies  provide 


many  special  services — such  as  for  I 
sound  and  television  broadcasting, 
private  line  and  exchange  teletype- 
writer service,  and  private  line  tele- 
phone service.  These  and  the  do- 
mestic and  overseas  radio  services  all 
involve  much  engineering  work  in  a 
field  where  developments  are  taking 
place  rapidly. 

EQUIPMENT     ON     CUSTOMERS'     PREMISES 

The  equipment  located  on  cus- 
tomers' premises,  often  referred  to 
as  the  station  and  P.B.X.  plant,  in- 
cludes a  wide  variety  of  apparatus. 
There  are  many  types  of  telephone 
instruments,  some  for  regular  use, 
some  for  special  purposes.  These 
include  key  sets,  loudspeakers,  and 
microphones,  and  combinations  of  the 
two.  There  are  many  types  and 
capacities  of  private  branch  ex- 
changes, intercommunicating  arrange- 
ments, and  order-taking  equipments. 
There  are  many  types  of  audible  and 
visual  signaling  equipment.  There 
are  numerous  auxiliary  arrange- 
ments, such  as  conference  services 
and  telephone  answering  devices. 
The  teletypewriter  services  and 
equipments  alone  constitute  an  im- 
pressive list. 

It  is  apparent  that  the  selection, 
engineering,  and  operation  of  these 
services  are  highly  technical  matters, 
requiring  training  and  experience 
which  subscribers  themselves  rarely 
possess.  They  need  the  advice  of 
specialists,  which,  generally  speaking, 
only  the  Telephone  Companies  are 
equipped  to  give. 

While  the  determination  of  cus- 
tomers' requirements  is  primarily  the 
responsibility  of  the  Commercial  De- 
partment's servicing  forces,  engineers 
play  an  indispensable  part  both  in  a 
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consulting  capacity  when  technical 
problems  need  resolving  and  in  the 
engineering  of  apparatus,  such  as  dial 
P.B.X.  systems,  called  for  by  the  serv- 
icing people's  analysis  and  negotiation 
with  the  customer. 

Moreover,  a  considerable  amount 
of  engineering  effort  Is  devoted  to 
Installation  and  maintenance  practices 
and  to  studies  of  station  performance 
and  service.  These  have  resulted  in 
Improved  techniques  and  apparatus 
which  insure  that  the  best  possible 
service  is  obtained  with  the  facilities 
available. 

Standardization  and  JJ niformity 
in  Plant  Design 

Standardization  and  uniformity  In 
apparatus  and  plant  design  have  al- 
ways been  considered  matters  of 
great  Importance  in  engineering  the 
plant  of  the  Operating  Companies. 
Engineers  of  the  Bell  Laboratories, 
Western  Electric  Company,  and  the 


Operation  and  Engineering  Depart- 
ment of  the  A.  T.  &  T.  Co.,  have  this 
matter  of  uniformity  constantly  be- 
fore them,  and  contribute  In  large 
measure  to  the  establishment  of  uni- 
form practices. 

The  engineers  of  the  Operating 
Companies  are  kept  advised  of  the 
results  of  the  work  of  these  organiza- 
tions. They  in  their  turn  make  such 
recommendations  as  seem  appropri- 
ate to  the  executives  of  the  Com- 
panies who  have  the  responsibility  of 
approving  vast  expenditures  for  the 
Items  making  up  the  telephone  plant. 
Such  Items  might  range  from  the 
kind  of  lettering  on  a  dial  to  the  col- 
umn spacing  of  a  building. 

Engineers  all  along  the  line  have 
responsibilities  for  fixing  standards, 
or  studying  the  results  of  their  use, 
and  recommending  changes  as  con- 
ditions seem  to  justify  such  action. 
Like  other  engineering  activities, 
standards  are  a  means  to  an  end. 
If  they  are  too  rigidly  fixed  or  maln- 


When  this  picture  was  taken ^  these  engineers  at  the  Kearny  tVorks  of  the  Western  Electric 

Company  were  planning  the  emergency  replacement  of  switchboards  serving  more  than 

lopoo  telephones^  which  had  been  destroyed  by  fire 


192 


Bell  Telephone  Magazine 


AUTUMN 


! 


tained  over  too  long  a  period,  best 
results  may  not  be  obtained.  On  the 
other  hand,  they  offer  an  opportunity 
to  obtain  important  savings  in  en- 
gineering, manufacturing,  and  opera- 
ting costs  through  the  possibilities  of 
multiple  manufacture,  installation, 
and  operation. 

It  is  not  too  much  to  say  that  a 
large  share  of  the  success  of  the  Bell 
Companies  in  providing  steadily  im- 
proved service  is  directly  related  to 
the  attention  which  has  been  given 
to  standardization  and  uniformity  in 
plant  design.  If  the  results  of  the 
past  are  any  criterion,  the  opportuni- 
ties ahead  are  no  less  great. 

Other  Engineering  Activities 

Engineering  people,  because  of 
their  familiarity  with  the  design  of 
plant,  are  given  the  responsibility  for 
other  activities  that  are  a  function  of 
the  operation  of  the  business. 

Appraisals  of  plant  are  made  in 
connection  with  the  purchase  and 
sale  of  telephone  properties  and  for 
rate  purposes.  Studies  of  factors 
such  as  service  life  and  net  salvage 
when  plant  is  removed  are  made  for 
use  in  establishing  appropriate  de- 
preciation rates  used  in  determining 
depreciation  expense.  The  back- 
ground provided  by  these  studies  is 
also  of  assistance  in  comparative  cost 
and  economy  studies  of  different 
plans  which  are  generally  prepared 
to  assist  management  in  reaching  a 
decision  on  the  plan  to  be  selected. 

Another  function  performed  by 
the  engineers  is  a  part  in  the  so- 
called  "Separations  Studies"  which 
involve  the  apportionment  of  the 
telephone  plant  and  associated  reve- 
nues and  expenses  between  intrastate 


and  interstate  operations.  Engineers 
also  participate  In  studies  relating  to 
the  apportionment  of  Interstate  reve- 
nues between  participating  com- 
panies. 

Engineering  is  Management 

Engineering  In  the  Telephone  Com- 
panies Is  carried  on  as  management 
staff  work  concerned  with  the  prep- 
aration of  studies  and  plans,  detailed 
and  long  range,  from  which  executive 
decisions  are  made.  Examples  al- 
ready given  bring  out  that  at  dif- 
ferent stages  In  the  engineering  work 
on  a  project,  the  engineer  is  called 
upon  to  exercise  Initiative  and  sound 
business  judgment  as  well  as  to  apply 
sound  technical  methods.  Balance  is 
always  sought  between  the  cost  of  a 
plan  and  over-all  results,  with  a  better 
and  better  service  the  guiding  star  and 
final  test.  It  seems  clear  that  work  of 
the  engineers  in  the  Bell  operating  or- 
ganizations Is  an  important  part  of 
management  functions. 

The  work  of  engineers  has  played 
an  Important  part  in  the  success  of 
communications  operations  of  the 
Bell  Companies  since  the  establish- 
ment of  the  business,  and  the  oppor- 
tunities for  a  continuing  harvest  from 
the  fields  that  have  been  established 
so  well  seem  particularly  bright. 
With  this  should  come  good  oppor- 
tunities for  engineers  employed  in 
communications    work. 

To  many  who  have  the  experience 
that  enables  them  to  look  back  ob- 
jectively, the  opportunities  they  see 
ahead  look  brighter  than  at  any  time 
since  the  Invention  of  the  telephone. 
They  are  to  be  found  in  the  inven- 
tion and  development  of  new  things. 
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They  are  to  be  found  in  equal  meas-  plied — frequently   to   meet   some   ur- 

ure  In  the  day-by-day  job  of  applying  gent  need. 

modern  engineering  methods  and  prin-  General    and   continuous    improve- 

clples  to  the  building  and  operation  of  ment     in     service     furnished     is     the 

a  rapidly  growing  communication  sys-  broad  objective  of  all  engineering  ac- 

tem.     New  practices  and  procedures  tlvity   in   the   Bell   telephone   organi- 

are  continually  being  devised  and  ap-  zations. 


The  Public  Relations  Story 


Inquiries  about  the  place  of  public  rela- 
tions in  Bell  System  operations  reach  the 
Public  Relations  Department  of  the  A.  T. 
&  T.  Co.  from  time  to  time,  from  many 
parts  of  the  world  as  well  as  from  this 
country.  Some  are  so  general  as  to  call 
for  only  an  acknowledgment  and  the  en- 
closure of  published  material.  Others  are 
specific,  ask  detailed  questions,  and  require 
full  and  thoughtful  answers.  One  of  the 
latter  kind,  replying  to  the  acting  director 
of  the  Japanese  Security  Investment  As- 
sociation, in  Tokyo,  evoked  the  rewarding 
letter  of  thanks  which  is  quoted  below: 

"I  am  quite  happy  to  say  that  I  could 
grasp  the  true  meaning  of  public  relations 
through  your  letter.  It  is  neither  the  sub- 
ject of  study  nor  the  mere  way  of  propa- 
ganda, but  the  ways  to  work  and  to  live  as 
a  good  citizen.  When  I  learned  how  your 
company,  the  Bell  System,  is  rendering  a 
wonderful  service  to  your  country,  it  led 
me  to  a  conclusion  that  it  is  hardly  possi- 
ble to  separate  you  from  your  country,  for 
you  are  one  living  organ.  The  United 
States  can  not  possibly  exist  without  you 
and,  of  course,  you  can  not  exist  without 
the  United  States.  That  is  what  makes 
you  both  as  great  as  you  are  at  present. 


"There  must  be  a  lot  of  essential  ele- 
ments to  build  the  present  'Bell  System,' 
but  I  am  sure  that  the  good  service  by  your 
well  trained  employees  who  know  the  ways 
of  working  and  living  as  good  citizens  can 
be  said  the  greatest. 

"I  would  like  you  to  know  what  a  big 
effect  and  impression  your  letter  has  given 
me.  I  intend  to  introduce  it  to  the  Japa- 
nese people  through  our  monthly  maga- 
zine, 'Public  Relations,'  in  the  near  future. 
I  am  going  to  do  this,  because  I  believe  it 
is  worthy  enough  as  a  living  text-book  of 
public   relations. 

"It  might  be  a  natural  thing  for  you  to 
write  a  letter  in  that  manner  as  a  good 
citizen  or  as  a  good  neighbor.  But  that 
natural  act  gave  me  so  deep  impression 
that  I  could  not  keep  it  to  myself,  but  led 
me  to  tell  of  yoxi  and  the  Bell  System,  not 
only  to  my  friends  and  neighbors,  but 
also  to  my  whole  nation.  A  little  thing 
really  causes  a  great  effect  just  like  the 
effect  of  a  tiny  stone  thrown  into  a  pond 
which  will  spread  out  all  over  the  pond. 

"I  thank  you  again  for  your  letter  and 
precious   materials   on   public   relations.      I 
assure  you   they  were   greatly  appreciated. 
"Sincerely  yours, 

"Seizo    Iida" 
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{Continued  from  page  iiq) 

and  by  1928  he  had  become  General  Traf- 
fic Manager  for  the  Northern  California 
and  Nevada  Area.  Four  years  later  he 
was  made  Vice  President  and  General 
Manager  of  the  Area;  in  1938  his  duties 
were  made  Company-wide  as  Chief  of 
Staff  of  the  Operating  Vice  President's 
organization;  and  in  1939  he  was  made 
Operating  Vice  President  of  the  Company. 
In  1 94 1  he  journeyed  East  to  become  A.  T. 
and  T.  Vice  President  in  charge  of  the  De- 
partment of  Operation  and  Engineering. 
He  returned  to  the  West  Coast  upon  his 
election  as  President  of  The  Pacific  Tele- 
phone and  Telegraph  Company  on  Janu- 
ary  I,   1947. 

A  review  of  the  Bell  System  career  of 
Keith  S.  McHugh,  President  of  the 
New  York  Telephone  Company,  was 
published  in  the  Spring  1952  issue  of  this 
Magazine,  which  carried  his  "Long- 
Range  Business  Policies:  A  Case   Study." 

The  January  1923  issue  (Vol.  II,  No. 
I )  of  the  Bell  Telephone  Quarterly, 
predecessor  of  this  Magazine,  carried 
"Engineering  the  Long  Lines,"  by  James 


J.  Pilliod,  who  was  then  head  of  the 
Long  Lines  Engineering  Department.  His 
conclusion  was  that  "engineering  plans  for 
the  Long  Lines  must  be  made  on  a  broad 
and  permanent  basis,  for  experience  has  in- 
dicated that  what  is  a  line  with  but  one 
or  two  circuits  through  a  territory  today, 
soon  becomes  a  route  carrying  many  cir- 
cuits and  forming  an  important  link  in  the 
national  network  of  toll  lines."  Now,  al- 
most exactly  30  years  later,  his  contribu- 
tion to  this  issue  applies  those  tenets  to 
the  broader  field  he  observes  as  Assistant 
Chief  Engineer  of  the  A.  T.  and  T.  Co. 
Joining  Long  Lines  in  1908,  he  spent  the 
next  35  years  there  in  Plant  and  Engineer- 
ing capacities  and — 1941-43 — as  General 
Manager  of  the  Department.  For  the 
past  decade  he  has  been  A.  T.  and  T.  As- 
sistant Chief  Engineer.  He  was  on  loan 
to  the  U.  S.  Army  for  a  six-month  period 
during  World  War  II,  and  he  has  been 
active  for  many  years  in  engineering  and 
educational  affairs.  A  telephone  career  of 
44  years  comes  to  a  close  when  Mr.  Pil- 
liod retires  on  October  31.  A  testimonial 
which  his  associates  presented  to  him  last 
February  is  reproduced  on  page  196. 


Twenty-five  Years  ^go  in  the 

Bell  Telephonk  Quarterly 

Items  from  Volume  VI,  Number  4,  October  1927 


The  First  Employee  of  the 
Bell  System  is  Honored 

A  tribute  was  paid  to  the  Bell  System's 
first  employee  on  the  evening  of  August 
17,  when  President  Walter  S.  Gifford  of 
the  American  Telephone  and  Telegraph 
Company  was  host  at  an  informal  dinner 
in  honor  of  Robert  W.  Devonshire. 

Air.  Devonshire  entered  the  employ  of 
the  Bell  Telephone  Company  on  August 
10,  1877 — just  fifty  years  ago.  He  is  still 
in  the  service,  as  a  Vice  President  of  the 
American  Telephone  and  Telegraph  Com- 
pany. His  has  been,  accordingly,  the 
unique  privilege  of  participating  in  the  de- 
velopment of  the  telephone  from  its  feeble 
beginnings  to  its  present  important  posi- 
tion as  an  instrumentality  of  nation-wide, 
universal  service.  It  was  in  recognition 
of  this  distinction  and,  incidentally,  of  the 
fiftieth  anniversary  of  his  employment,  that 
the  dinner  was  tendered  to  him. 

Mr.  Gifford  presented  to  Mr.  Devon- 
shire, as  a  souvenir  of  the  occasion,  a  watch 
bearing  the  incription : 

A  Testimonial 

to 

ROBERT  W.   DEVONSHIRE 

the  First  Employee  of  the 

Bell  System,  August  lo, 

1877 

Presented  by  President  Walter  S.  Gifford 

Salem,   Mass.,  August   17, 

1927 

Formal  addresses  were  omitted.  In 
presenting  the  gift  to  the  guest  of  honor. 


Mr.  Gifford  briefly  pointed  out  the  sig- 
nificance of  Mr.  Devonshire's  long  pe- 
riod of  service  and  of  the  fact  that  the  Bell 
System's  first  employee  is  still  actively  en- 
gaged in  telephone  work.  Several  of  the 
other  guests  spoke  informally  of  the  earlier 
days  of  telephone  history. 

Telephone  Service  Inaugurated 
Between  the  United  States 
and  Mexico 

An  exchange  of  greetings  between  the 
Chief  Executives  of  the  United  States  and 
Mexico  marked  the  ceremonies  inaugurat- 
ing long  distance  telephone  service  between 
the  two  republics  on  September  29.  Nota- 
ble gatherings  of  government  ofHcials, 
members  of  the  diplomatic  corps  and  other 
guests  were  present  at  the  exercises  in  the 
Pan  American  building  in  Washington, 
D.  C.  and  in  the  National  Palace  in 
Mexico  City  which  were  connected  for  the 
occasion   by   long   distance   telephone   lines. 

The  Washington-Mexico  City  circuit  it 
had  been  planned  to  use  for  the  inaugura- 
tion ceremony  ran  from  the  capitol  city  to 
New  York,  thence  through  Chicago,  St. 
Louis  and  Dallas  to  Laredo,  Tex.,  over 
the  lines  of  the  American  Telephone  and 
Telegraph  Company,  a  distance  of  2,571 
miles.  From  Laredo  the  route  was  over  the 
lines  of  the  Mexican  Telephone  and  Tele- 
graph Company  (a  subsidiary  company  of 
the  International  Telephone  and  Tele- 
graph Corporation)  through  Nuevo  La- 
redo, Saltillo  and  San  Luis  Potosi  to 
Mexico  City,  a  distance  of  786  miles. 
The  total  length  of  the  circuit  was  thus 
3,357  miles. 
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The  most  careful  preparations  had  been 
made,  an  emergenc}'  circuit  tested,  and  at 
one  o'clock  on  the  afternoon  of  the  twenty- 
ninth,  everything  was  in  readiness  for  the 
event.  But  Nature  stepped  in  with  a 
tornado  that  swept  St.  Louis  and  its  sur- 
rounding sections  and  knocked  the  most 
painstaking  plans  askew. 

Regular  and  emergency  circuits  went 
out  of  service  together — providing  the  ma- 
terial for  one  of  tensest  dramas  in  the  his- 
tory of  the  telephone.  In  three  and  a  half 
hours,  the  Presidents  of  two  republics  were 
to  talk  to  each  other  by  long  distance — 
and  four  minutes  of  high  wind  had  wiped 


out  the  circuits  which  it  had  taken  a  week 
to  prepare   for  the  ceremony. 

Within  fifteen  minutes  after  the  lines 
went  dead,  other  routes  were  being  se- 
lected. Chicago  had  been  asked  to  get 
through  to  Muskogee,  via  Kansas  City,  to 
connect  with  the  original  circuit  south  of 
St.  Louis.  New  York  started  work  at 
once  on  setting  up  a  route  which  doubled 
back  through  Washington  to  Atlanta  and 
New  Orleans  to  Shreveport,  where  it 
picked  up  the  original  emergency  circuit. 
At  four  o'clock  communication  was  estab- 
lished with  Mexico  City  over  the  latter 
circuit. 


^  oa  HAVE  SERVED  THE  BeLL  SySTEM  «dl 
loyaU>'  and  dtvodwi  for  rvearly  44  jtars,  nine  of  them  as 
As*istant  Chwrf  Ertgineej-  of  dw  A,  T.  &  T.  Company. 

Truly  a  fsoneer  in  ttleptiony,  you  had  a  personal  ^arc  in 
building  d>e  first  tekphone  line  to  crosa  ilw  continent  \,:^xx  >-ou 
partidpated  in  die  eanscniction  of  the  tifst  a!i<abl«  toua  ta  Unk 
the  two  coasts.  Your  conmbutions  co  th<  advaiicenvcnt  of  the 
cdfphonc  art  h^v-c  hccn  iigmfirant,  especially  in  the  fields  of 
long  distance  traasmisstcai  and  toll  jwitching. 

Throu^  the  busy  yrari  you  have  served  the  communif)' 
laaeliisKly,  notably  as  trustee  of  two  institution*  of  hig^ 
learning. 


Testimonial  presented  to  Mr.  Pilliod  by  his  colleagues 
prior  to  his  retirement  in  the  Autumn  0/  ig§2 
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Who's  Who  &  What's  What 

in  This  Issue 


Hetween  1929  and  1943,  G.  Robert 
Knell's  experience  in  the  Long  Island 
Area  of  the  New  York  Telephone  Com- 
pany included  Commercial,  Engineering, 
and  Plant  assignments  which  led  to  suc- 
cessive appointments  as  installation  fore- 
man, chief  switchman,  and  wire  chief. 
From  1943  to  1946  he  saw  service  in  the 
U.  S.  Navy,  and  in  the  latter  year  he  re- 
turned to  the  Engineering  Department  of 
the  New  York  Company.  In  1948  he  was 
appointed    maintenance    engineer    for    the 


Joining  the  Long  Lines  Plant  Depart- 
ment in  Chicago  in  1920,  Otto  W.  Kam- 
MERER  had  had  much  telephone  construc- 
tion experience  throughout  the  mid-West 
by  the  time  this  country  became  involved  in 
World  War  II.  In  May  of  1942  he  re- 
ceived a  military  leave  of  absence  to  join 
the  Signal  Corps,  with  which  he  served  in 
the  European  Theatre.  He  was  concerned 
in  planning  wire  communications  in  France 
for  the  Ninth  Air  Force,  took  part  in  the 
landing  on  Omaha  Beach,  and  later  worked 


G.  Robert  Knell 

Long  Island  Area;  in  1950  he  became  dis- 
trict Plant  superintendent  for  Staten 
Island ;  and  the  following  year  he  was 
made  division  Plant  superintendent  for 
North  Brooklyn.  Early  in  1952  he  be- 
came a  member  of  A.  T.  &  T.'s  Depart- 
ment of  Operation  and  Engineering,  where, 
as  Plant  service  engineer,  he  works  with 
the  Plant  Departments  of  the  Associated 
Companies  on  installation  and  maintenance 
problems. 


iJttn  ir.  Ka 


III  merer 


on  the  rehabilitation  of  telephone  cables  on 
the  Continent.  Discharged  in  1945  as  a 
lieutenant  colonel,  he  is  the  holder  of  the 
Legion  of  Merit  and  four  bronze  stars.  He 
was  assigned  temporarily  to  the  Western 
Electric  Company  in  1950  to  help  engineer 
and  construct  the  Alaskan  project  about 
which  he  writes.  He  returned  to  Long 
Lines  in  1952,  and  is  again  on  temporary 
assignment  to  Western  Electric. 

{Continued  on  page  260) 
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A  Statement  by  the  Directors 

Of  the  American  Telephone 

And  Telegraph  Company 


Under  the  title  of  "A  Message  from  Your  Board  of  Directors,"  the 
following  statement,  with  pictures  of  the  ig  men  ivho  serve  in  that 
capacity,  was  sent  to  the  more  than  1,200,000  share  owners  of  the 
American  Telephone  and  Telegraph  Company  on  January  i§,  IQ53, 
with  the  checks  for  the  ijyth  consecutive  quarterly  dividend.     Editor. 


As  WE  BEGIN  this  New  Year,  we  should  like  to  greet  all  of  you  who 
share  ownership  of  the  business,  and  tell  you  how  we  feel  about  the  duties 
you  have  entrusted  to  us. 

Each  of  us  considers  that  he  is  a  trustee  for  the  savings  of  every  indi- 
vidual who  has  put  money  in  the  business.  It  is  our  responsibility  that 
the  Company  shall  prosper. 

We  are  sure  that  to  perform  this  duty,  we  must  serve  the  public  as 
well  as  possible.    The  Company  is  a  servant  of  the  public.    The  services 
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it  performs  are  necessary  to  the  people  of  the  United  States.  They  are 
necessary  to  the  building  of  our  nation  and  to  our  national  security. 
Clearly,  we  occupy  a  position  of  great  public  trust. 

We  think  it  all-important  therefore  that  we  furnish  the  best  tele- 
phone service  it  is  in  our  power  to  provide — a  service  high  in  value  and 
steadily  improving — at  a  cost  to  the  user  that  will  always  be  as  low  as 
possible  and  at  the  same  time  keep  the  business  in  good  financial  health. 

The  success  of  the  business  depends  on  the  people  in  it.  To  serve 
well  and  prosper,  the  Company  must  attract  and  keep  capable  employees. 
They  must  be  well  paid  and  have  opportunity  to  advance  in  accordance 
with  ability.  And  we  must  continually  develop  first-rate  leaders  for  the 
future. 

Finally,  it  seems  to  us  that  it  is  always  our  duty  to  act  for  the  long 
run.  Sound  financing,  good  earnings,  reasonable  and  regular  dividends 
— these  are  all  long-term  projects.  So  is  our  continual  research  to  find 
better  means  for  giving  better  service.  So  is  the  building  of  the  human 
organization  and  character  on  which  good  service  depends.  So  is  the 
training  of  leaders.     In  all  our  undertakings,  the  long  view  is  essential. 

This  is  the  way  we  understand  the  trust  you  have  placed  in  us.  It 
is  a  trust  that  deserves,  and  will  continue  to  receive,  the  most  painstak- 
ing care  we  can  give  it. 
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Preventive  Maintenance  Guards  the  Dependability  of  the 
Service   While  Holding  the  Expense  of  the   Operation  in 

Economic  Bala/tce 


Finding  Troubles  Before 
They  Happen 


G.  Robert  Knell 


Mother  waxing  the  floor,  Dad 
greasing  the  car,  and  young  Jimmy 
visiting  the  dentist  twice  a  year  are 
all  taking  part  in  preventive  mainte- 
nance programs  which  are  consid- 
ered important  in  our  way  of  life. 
Less  familiar,  perhaps,  is  the  preven- 
tive maintenance  provided  to  insure 
the  continued  high  quality  of  service 
which  has  become  a  way  of  life  in  the 
Bell  System. 

Customers  usually  measure  the 
quality  of  their  telephone  service  by 
its  dependability.  Twenty  years  ago, 
each  of  them,  on  the  average,  noti- 
fied us  once  in  every  14  months  that 
his  telephone  would  not  work  or 
service  was  unsatisfactory.  Today, 
improvements  in  both  equipment  and 
preventive  maintenance  measures 
have  increased  that  interval  to  once 
in  every  24  months.  Telephone  folks 
can  look  with  pride  on  that  accom- 
plishment, and  it  is  safe  to  predict 
that  in  the  next  twenty  years  the  in- 


terval between  reports  of  trouble  will 
be  ever  greater.  However,  even 
with  the  best  efforts  in  design,  con- 
struction, and  maintenance,  com- 
pletely trouble-free  service  is  impos- 
sible— since  the  elements  and  outside 
agencies  often  damage  the  plant. 

Telephone  maintenance  work  may 
be  divided  into  two  types,  corrective 
and  preventive. 

Corrective  maintenance  is  the  ac- 
tual finding  and  correction  of  trouble 
conditions  after  they  have  had  a  rec- 
ognizable effect  on  customers'  serv- 
ice. They  are  brought  to  our  atten- 
tion by  customer  complaints  of 
trouble  or  dissatisfaction  with  their 
telephone  service;  by  some  member 
of  the  telephone  family  who  recog- 
nized a  fault  or  failure  during  his 
daily  work;  or  by  a  variety  of  com- 
plex trouble  alarms,  indicators,  or 
recorders. 

Preventive  maintenance,  on  the 
other  hand,   is  anticipating  and  cor- 


Finding  Troubles  Before  They  Happen 


205 


recting  potential  trouble  conditions 
before  they  can  affect  the  service  of 
our  customers.  In  other  words,  find- 
ing troubles  before  they  happen. 

An  Early  Example 

To  EXPLAIN  the  method  by  which 
preventive  maintenance  measures  are 
developed,  let's  look  back  for  a  mo- 
ment into  the  early  days  of  the  in- 
dustry. 

Many  years  ago.  Plant  people  rec- 
ognized that  one  of  the  major  sources 
of  interference  with  good  customer 
service  at  manual  switchboards  was 
traceable  to  the  switchboard  cords. 
Constant  handling  of  the  cords  by 
the  operators  and  repeated  bending 
when  the  plugs  were  inserted  in  the 
jacks  caused  the  fabric  covering  to 
fray  and  then  break.  Having  reached 
this  weakened  mechanical  state,  the 
wires  in  the  cord  would  soon  break. 
During  the  busy  hours  of  the  day, 
these  inoperative  cords 
could  often  seriously 
hinder  the  flow  of  tele- 
phone traflUc. 

Having  detected  the 
trouble  and  recognized 
its  cause,  a  preventive 
maintenance  measure 
was  readily  apparent. 
Frequent  inspection  of 
the  switchboard  cords, 
and  replacement  of 
those  that  had  become 
frayed,  effectively  elimi- 
nated that  interference 
with  service.  But  the 
plant  folks  of  the  day, 
keeping  a  watchful  eye 
on  costs,  soon  found 
that  too  frequent  inspec- 
tions led  to  an  uneco- 
nomical     performance. 


Records  of  the  number  of  times  that 
operators  reported  failure  of  a  cord 
in  service,  as  well  as  the  number  of 
frayed  cords  found  on  inspection, 
were  used  to  establish  proper  and  eco- 
nomic intervals  between  inspections. 
Because  of  the  recurring  nature  of 
such  inspections,  they  became  known 
as  "routines,"  and  the  interval  be- 
tween inspections  as  the  "routine  fre- 
quency." 

Determining  today's  requirements 
for  preventive  maintenance  measures 
in  a  nation-wide  telephone  system  is 
a  sizable  job.  It  becomes  more  im- 
pressive when  we  consider  that  this 
equipment  enables  any  telephone  user 
not  only  to  be  connected  with  the 
45  million  telephones  in  the  United 
States  but  with  96  per  cent  of  the 
79,300,000  telephones  in  the  world. 
Furthermore,  80  per  cent  of  the  Bell 
System's  telephones  are  currently  han- 
dled by  a  variety  of  complex  dial  cen- 


Otie  of  the  early  forms  of  preve)itive  )>iai)itena>ice:  check- 
ing  the  cords  for  wear  at  a  veteran  manual  switchboard 
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tral  office  equipments,  and  somewhat 
more  than  40  per  cent  of  their  toll 
traffic  is  handledby  mechanized  equip- 
ment which  permits  the  originating 
operator  to  complete  calls  by  dial 
methods.  Amazing  is  not  too  strong 
a  word ! 

Preventive  maintenance  has  grown 
in  requirements  and  methods,  pro- 
gressively, as  the  telephone  system 
has  increased  In  complexity.  No 
longer  are  troubles  limited  to  the  In- 
dividual customer's  telephone,  line 
wire,  and  simple  manual  switchboard 
equipment;  nor  is  the  plant  man's 
"look-see"  sort  of  Inspection  a  com- 
pletely effective  measure.  Advances 
In  the  art  of  dial  telephony  have  in- 
troduced "common"  equipment,  so- 
called  because  It  is  used  by  more  than 
one  line  in  the  office.  Dial  senders, 
decoders,  and  markers,  often  re- 
ferred to  as  the  mechanical  opera- 
tors,   fall    into    this    category.      Al- 


A    regular   preve}ilive-)iiai)itenancc    task:    cleajting    the 
alternative  ringing  7nachine 


though  used  to  establish  a  call,  they 
automatically  release  upon  comple- 
tion of  their  function,  to  become 
available  for  other  calls.  Compli- 
cated test  equipment,  mounted  on 
frames  or  "test  wagons"  and  In  port- 
able test  sets,  provides  means  for 
periodic  checking  of  the  operating 
capabilities  of  such  equipment,  to  aid  ' 
in  revealing  any  potential  trouble 
conditions  that  may  exist. 

Built-in  Preventive  Maintenance 

During  this  era  which  we  might  call 
"the  telephone  age,"  an  ever-present 
desire  to  Improve  telephone  service 
Is  apparent. 

Let  us  look  now  at  the  devel- 
opment of  preventive  maintenance 
methods  for  dial  central  office  equip- 
ment. "Step-by-step,"  the  first  type 
of  dial  equipment  used  in  the  Bell 
System,  had  no  means  for  automati- 
cally recognizing  trou- 
ble conditions  before 
they  affected  customer 
service.  Preventive 
maintenance  effort  con- 
sisted of  inspection,  lu- 
brication, and  manual 
testing  of  the  dial  equip- 
ment under  limiting  con- 
ditions. 

When  the  Panel  dial 
system   was   developed, 
In    the    'twenties,    com- 
plex "common  control" 
equipments   were   used. 
Engineers,    recognizing 
the  Inadequacy  of  man- 
jm^       ual  testing  methods  for 
J^M        this  complicated  equlp- 
^^■B;        mcnt,  devised  automatic 
test  frames.     They  are 
capable  of  automatically 
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applying  mechanical  and  electrical 
tests  more  severe  than  the  operating 
conditions  encountered  in  customer 
service.  When  a  test  frame  recog- 
nizes a  trouble  condition  during  a  test, 
it  gives  an  alarm — and  a  plant  man 
can  fix  the  trouble  before  it  can  affect 
customer  service. 

In  the  'thirties,  additional  preven- 
tive maintenance  aids  were  built  in  to 
the  newer  No.  i  crossbar  dial  system. 
In  the  older  systems,  when  the  equip- 
ment encountered  a  central  office 
trouble  while  completing  a  call,  the 
customer  was  stranded  and  eventu- 
ally had  to  "hang  up."  Yet  when 
he  dialed  again,  usually  the  call  was 
satisfactorily  completed.  In  cross- 
bar offices,  when  a  central  office 
equipment  failure  is  encountered,  the 
equipment  automatically  "recycles" 
Itself,  and  attempts  to  complete  the 
call  by  using  different  central  office 
equipment.  In  telephone  parlance, 
we  make  a  second  attempt,  and  gen- 
erally complete  the  call  for  the  cus- 
tomer without  making  him  re-dial. 
In  addition,  under  many  failure  con- 
ditions, a  trouble  Indicator  is  con- 
nected momentarily  to  the  equipment 
to  Identify  by  lighted  lamps  the 
equipment  associated  with  the  fail- 
ure. Plant  people  are  then  able  to 
analyze  successive  failures  and  pin- 
point equipments  which  require  main- 
tenance. 

In  the  'forties,  a  trouble  recorder 
was  provided  In  the  No.  5  crossbar 
system  to  replace  the  trouble  indica- 
tor. This  equipment  provides  the 
same  feature  of  identification  of 
equipment  Involved  in  a  failure,  but 
it  accomplishes  the  recording  by 
punching  out  a  card  rather  than  re- 
quiring a  central  office  man   to   read 


the  lamp  Indications.  Thus  a  record 
can  be  obtained  of  most  troubles  for 
later  analysis  even  though  a  plant  man 
may  not  be  available  at  all  times. 

Directi}ig  Preventive 
Maintenance  Activity 

Just  where  to  apply  preventive 
maintenance  Is  found  pretty  gener- 
ally by  analyzing  the  records  of  cor- 
rective maintenance.  Looking  at  a 
particular  case  of  trouble  wuU  per- 
haps show  how  It  contributes  to  the 
records  which  will  eventually  reveal 
the  need  for  preventive  work. 

Mr.  John  Customer,  unable  to  use 
his  telephone  because  he  doesn't  get 
"dial  tone,"  calls  the  telephone  re- 
pair service  bureau  from  a  neighbor's 
house  to  report  Republic  9—1234 
out  of  order.  Susan  Bell,  the  repair 
service  clerk,  takes  the  details  of  the 
complaint  and  enters  them  on  the 
"daily  trouble  log"  and  on  the  "line 
card"  for  Republic  9—1234.  The 
line  card  then  goes  to  Peter  Desk- 
man,  who  makes  a  test  of  the  line. 
From  It  he  concludes  that  the  trouble 
must  be  In  the  central  office,  and  so 
he  passes  the  necessary  details  along 
to  Sam  Switchman. 

Sam  finds  that  Mr.  Customer's 
"no  dial  tone"  was  caused  by  a  con- 
tact trouble  on  the  line  relay  asso- 
ciated with  Republic  9—1234.  After 
making  the  necessary  adjustment,  he 
advises  Pete  that  the  trouble  Is 
cleared  and  makes  an  entry  in  the 
central  office  trouble  records  to  indi- 
cate that  a  Republic  9  line  relay  had 
to  be  adjusted. 

Pete  enters  on  the  line  card  the 
details  of  the  trouble  found,  retests 
the  line,  and  advises  Mr.  Customer 
that  his  line  is  "OK  now." 
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A   manual  routine   testing  operation    on 

dial  equipment:    checking   selectors   in  a 

step-by-step  central  office 


Susan  then  closes  out  the  com- 
plaint by  classifying  the  Republic 
9—1234  entry  on  her  "daily  trouble 
log"  as  a  trouble  found  in  the  cen- 
tral office  equipment.  And  she  sum- 
marizes her  logs  daily  and  monthly 
to  indicate  how  many  troubles  have 
occurred  in  each  classification  of 
plant. 

At  the  end  of  the  month,  Pete's 
and  Sam's  supervisors  get  together  to 
review  results.  From  the  summary 
of  "daily  trouble  logs"  they  find  that 
central  office  troubles  in   Republic  9 


are  increasing,  and  from  the  central 
office  trouble  records  they  discover 
that  the  larger  part  of  the  trouble 
involves  line  relay  contacts.  They 
immediately  plan  a  preventive  pro-  1 
gram  to  inspect  and  adjust  the  line  | 
relay  contacts  in  the  Republic  9  office.  ' 

Obviously,  the  maintenance  team 
of  Pete  Deskman,  Sam  Switchman, 
and  Joe  Repairman  does  not  find  the 
cause  for  every  customer's  complaint 
of  trouble.  Even  so,  careful  analysis 
of  several  such  "not-found"  troubles 
may  identify  equally  productive 
points  for  the  application  of  preven- 
tive maintenance  measures. 

Determining  the  requirements  for 
preventive  maintenance  work,  as  well 
as  providing  the  methods  and  deter- 
mining the  Interval  between  applica- 
tions, are  all  initial  steps  in  the  over- 
all program.  Tools  and  training 
must  be  provided  for  the  125,000 
Bell  System  people  who  at  various 
times  perform  maintenance  tasks. 
Both  school  instruction  and  day-to- 
day job  training  provide  basic  knowl- 
edge, but  they  need  to  be  supple- 
mented by  a  vast  amount  of  Infor- 
mation. 

Bell  Laboratories  engineers  pro- 
vide detail  drawings  and  descriptions 
of  the  operation  of  each  new  piece 
of  equipment,  as  well  as  Instructions 
on  maintenance,  adjustment,  clean- 
ing and  lubrication.  Bell  System 
Plant  and  Engineering  people  In  both 
the  A.  T.  &  T.  Co.  and  the  various 
Operating  Companies  assist  In  the 
latter  work  and  prepare  practices  on 
the  administration  of  the  job  and 
any  specialized  local  situations,  and 
Western  Electric  Company  folks 
manufacture  the  test  equipment. 

With   the  complexity  of  the   tele- 
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phone  plant  that  we  meet  in  our  daily 
work,  satisfactory  customer  service 
requires  engineering,  laboratory,  and 
manufacturing  folks  to  play  on  the 
same  team  with  the  repairman. 

Watching  the  Costs 

Plant  people  must  keep  a  watch- 

I  ful  eye  on  costs.     Too  much  preven- 

:  tive  maintenance  work  can  force 
costs  to  a  point  of  diminishing  return 
which  will  make  the  entire  operation 
uneconomical. 

We  might  return  momentarily  to 
our  original  example  of  Dad  and  the 
family  car.     When  it  was  purchased, 

I  the  owner's  manual  recommended 
300-mile  and  1,000-mile  inspections 
and  servicing,  followed  by  a  continu- 
ing series  of  greasing,  lubrication, 
and  other  miscellaneous  items,  all  at 
stated  intervals  or  mileages.  Dad 
read   the   advertising   at   the   service 

;  station,  too — and  bought  all  of  the 
items      recommended     there.        Un- 

f  doubtedly   he   was   pleased   with   the 

I  car,  and  it  gave  the  fam- 

;  ily  excellent  trouble-free 

I  service.      Dad,    a    cau- 

I  tious  fellow,  had  fol- 
lowed instructions — but 
he  sometimes  grumbled 
when  the  bill  came  in  on 

I  the  first  of  the  month. 

1       Central  office  preven- 

1  tive    maintenance     rou- 

,  tines  had  developed 
over  the  years  until,  in 
the  late  'forties,  serv- 
ice furnished  by  the 
equipment  was  good; 
yet  looking  at  the  main- 
tenance bill  every  month 
raised  a  question  as  to 
the  proper  economic  bal- 
ance   between     mainte- 


nance cost  and  the  quality  of  service 
obtained. 

The  situation  was  reviewed  in 
1948,  and  a  large-scale  study  was 
started  to  determine  what  might  be 
the  proper  relationship.  Central  of- 
fice buildings  of  various  types,  in  all 
parts  of  the  country,  were  selected  to 
participate  In  a  long-term  trial. 

A  committee  composed  of  Engi- 
neering and  Plant  men  was  estab- 
lished in  each  of  these  offices  to  con- 
trol the  trial,  protect  the  quality  of 
customer  service,  and  insure  against 
any  progressive  deterioration  of 
equipment.  Then  all  preventive 
maintenance  activity  (except  certain 
lubrication  of  power  driven  machin- 
ery) was  temporarily  suspended.  As 
customers  reported  their  troubles, 
tabular  records  were  kept;  and  as 
indications  of  need  developed,  pre- 
ventive routines  were  reestablished. 
In  addition,  plant  people  kept  a 
watchful  eye  on  the  equipment  and, 
as    needs    became    evident,    suitable 
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routines  to  care  for  such  conditions 
were   also   reestablisiied. 

Results  of  the  study  indicated  that, 
although  some  routines  had  not  been 
performed  often  enough,  many  had 
been  performed  too  often  to  pay 
their  way.  Furthermore,  there  was 
strong  evidence  that  even  in  two  of- 
fices of  the  same  type,  the  same  rou- 
tines and  routine  frequencies  were 
not  required.  That  is,  the  applica- 
tion and  use  of  preventive  mainte- 
nance routines  must  be  tailored  by 
the  Plant  folks  concerned  to  fit  the 
needs  of  their  own  office.  Aids  for 
determining  the  requirements  for 
preventive  maintenance  measures  in 
any  office  were  devised,  and  Plant 
people  are  now  operating  their  of- 
fices on  a  "qualitative  preventive 
maintenance"    basis. 

The  application  of  the  results  of 
this    study    to    central    office    mainte- 


Pushing  the  button  automatically  performs 
a  line  insulation  test 


nance  programs  across  the  country 
has  improved  customers'  service. 
Furthermore,  the  qualitative  ap- 
proach has  provided  appreciable  sav- 
ing of  effort  in  day-to-day  preventive 
maintenance  work.  The  changes 
from  older  methods  of  operation 
were  accomplished  without  disloca- 
tion of  central  office  people,  and  it  is 
expected  that  further  savings  will  ac- 
crue as  qualitative  methods  are  ap- 
plied in  the  maintenance  of  other 
types  of  telephone  plant. 

An  Outside  Job 

Almost  everyone  is  familiar  with 
the  sight  of  telephone  men  working 
on  the  cables,  poles,  and  wire  which 
are  collectively  called  outside  plant. 
This  plant  accounts  for  somewhat 
more  than  half  of  the  total  invest- 
ment in  telephone  property  and  con- 
tributes more  than  a  quarter  of  the 
customer  troubles.  Periodic  inspec- 
tions are  an  important  part  of  the 
maintenance  program  designed  to 
keep  it  in  both  safe  and  serviceable 
condition. 

Annually,  supervisors  inspect  the 
outside  plant  to  detect  trouble  condi- 
tions which  may  develop  into  haz- 
ards to  public  safety  or  may  affect 
customer  service.  Knowledge,  thus 
gained,  of  plant  conditions  is  used  to 
direct  the  more  detailed  inspection 
and  repair  work  of  telephone  people 
skilled  in  the  various  phases  of  the 
job.  In  addition,  every  telephone 
man  takes  pride  in  noticing  and  cor- 
recting or  reporting  every  trouble  or 
potential  trouble  condition  that  he 
sees. 

On  some  of  the  long  distance  cable 
routes  which  are  vital  to  country- 
wide communication,  inspections  have 
become  standard  procedure.     For  in- 
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stance,  the  cables  con- 
necting Boston,  New 
York,  Baltimore  and 
Washington  have  all 
been  placed  under- 
ground for  maximum 
protection.  Neverthe- 
less, a  telephone  man  is 
assigned  the  task  of  rid- 
ing in  an  automobile 
along  the  route  of  the 
cable  to  make  sure  that 
builders,  road  workers, 
or  other  construction 
people  will  not  unknow- 
ingly damage  the  plant. 
In  some  of  the  more  ac- 
tive areas,  this  ride  is 
a  daily  affair,  and  in 
others  it  may  occur  once 
a  week. 

In  the  wider  spaces 
of  the  West,  where  our  cables  go 
across  country  rather  than  along  the 
highways,  such  patrols  may  be  made 
from  an  airplane.  For  example,  the 
buried  cable  between  Shreveport,  Dal- 
las, and  El  Paso  is  one  which  is  regu- 
larly patrolled  by  air  to  guard  against 
unwitting  damage  by  farmers  or  by 
pipeline,  oil  well,  and  similar  con- 
struction workers. 

hine  Insulation  Testing 

Although  inspections  are  effective 
and  economical  in  keeping  the  out- 
side plant  in  good  condition,  they 
cannot  be  completed  often  enough  to 
prevent  the  development  of  serious 
troubles  between  the  cycles.  The 
largest  source  of  such  trouble  is  wa- 
ter or  moisture  getting  inside  the 
sheath  of  the  cables  and  affecting  the 
insulation  between  wires.  During 
dry  weather,  breaks  in  the  cable 
sheath  have  little  or  no  effect  on  cus- 


This  outdated  manual  zvay  oj  pcrjoriniii^  a  line  visula- 

tion  test  is  being  superseded  by  the  automatic   method 

shown  on  the  opposite  page 


tomer  service,  but  during  a  rain- 
storm, water  entering  the  cable  may 
cause  hundrecis  of  troubles.  The 
value  of  a  means  of  rapidly  detect- 
ing sheath  breaks  during  dry  weather 
was  recognized  many  years  ago,  but 
little  progress  was  made  until  the 
'forties — when  a  new  electronic  line 
insulation  test  set  and  related  tech- 
niques for  its  use  were  developed. 

The  success  of  line  insulation  test- 
ing as  a  preventive  maintenance 
measure  is  attested  to  by  its  contri- 
bution to  a  25  percent  reduction  in 
the  number  of  customer  reports  of 
trouble  caused  by  outside  plant  In 
1952  as  compared  to  1947.  This 
success  is  not  due  solely  to  the  devel- 
opment of  new  equipment,  but  should 
be  largely  credited  to  the  fine  spirit 
which  exists  on  the  telephone  team. 
Line  insulation  testing  Is  most  effec- 
tively performed  in  the  hours  just 
before  sunrise.     At  this  time,  air  In 
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This  -patrol  plane  is  dropping  a  voarni)ig 

message^  shown  at  right  cetiter,  to  a  road 

grader  working  near  a  buried 

telephone  cable 


the  cable  is  usually  at  its  lowest  tem- 
perature, and  has  contracted  and 
drawn  additional  air  and  its  con- 
tained moisture  through  any  break 
in  the  cable  sheath.  This  lowers  In- 
sulation resistance  and  permits  the 
test  set  to  recognize  a  potential 
trouble.  The  record  of  failures  en- 
countered by  the  central  office  man 
who  makes  the  test  is  passed  along 
to  a  tester  or  deskman  who  identifies 
the  cable  involved  and  analyzes  all 
indications  to  discern  what  troubles 
are  most  likely  to  be  found.  He  in 
turn  dispatches  a  cable  repairman  to 
locate  and  repair  the  trouble.  Since 
all  of  this  work  must  be  completed 
before  the  sun  has  dried  the  moisture 
out  of  the  cable,  the  effectiveness  of 
the  method  can  only  be  measured  in 
terms  of  teamwork  displayed. 


A  more  recent  development  in  this 
field  is  an  automatic  line  insulation 
test  set  capable  of  scanning  12,000 
lines  per  hour  and  recording  encoun- 
tered troubles  on  a  teletypewriter  in 
the  test  bureau.  The  set  should  fur- 
ther improve  performance,  and  will 
relieve  central  ofl'ice  people  of  the 
task  of  making  manual  tests  before 
sunrise. 

Air  as  a  Preventive  Tool 

The  trunk  cables  connecting  and 
carrying  the  conversation  between 
various  central  office  buildings  and 
cities  are  a  vital  link  in  communica- 
tions. As  such,  they  demand  espe- 
cially high-grade  preventive  mainte- 
nance treatment. 

Some  years  ago,  a  very  successful 
measure  was  developed.  These  ca- 
bles are  filled  with  dry  nitrogen  gas 
held  at  a  pressure  of  6  to  10  pounds, 
pumped  up,  in  effect,  just  as  we  pump 
up  a  tire  on  our  car.  Pressure-sensi- 
tive switches  are  provided  at  various 
points  along  the  cable  run  and, 
should  a  sheath  break  develop,  the 
drop  in  gas  pressure  will  close  a 
switch  to  give  an  alarm  at  some  cen- 
tral point,  thus  drawing  the  attention 
of  maintenance  people  to  the  failure. 
In  addition,  the  gradual  escape  of 
gas  through  a  small  break  will  pre- 
vent moisture  from  entering  the  ca- 
ble to  interfere  with  service,  until 
repairs  can  be  made. 

Although  this  system  is  the  best 
so  far  devised  for  maintaining  cable 
plant  in  good  condition,  it  is  too 
costly  for  general  use  on  the  distribu- 
tion cables  serving  customers.  More 
recently,  a  trial  "continuous  flow  gas 
pressure  system"  was  installed  on  the 
distribution  cables  at  Caldwell,  New 
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Digging  down  to  telephone  wires,  to  free  the))i  from  their  unaccustomed  bnrde)i  of  snow, 

is  an  unusual  form  of  preventive  mainte)ia)ice 


Jersey.  At  the  central  office,  an  air 
compressor  and  dehydrator  supply 
dry  compressed  air  at  6  to  9  pounds' 
pressure  to  the  cables  leaving  the 
building.  Before  entering  the  cables, 
this  air  is  passed  through  gas  flow 
meters  similar  to  those  which  measure 
the  gas  used  for  cooking,  so  that 
maintenance  people  can  tell  how  much 
air  is  entering  each  cable.  Although 
all  ends  of  the  cable  have  been  sealed 
with  air-tight  plugs,  some  air  is  al- 
ways flowing  into  the  cables  because 
of  minute  leaks,  and  a  normal  weekly 
consumption  through  the  meter  for 
each  cable  was  established.  Central 
office  men,  keeping  an  eye  on  the 
meters  each  week  for  excessive  air 
flow,  can  readily  observe  when  a 
break  occurs  in  a  cable,  and  can  dis- 
patch a  cable  repairman  to  fix  it  be- 


fore service  is  affected.  And  again 
we  have  the  advantage  that,  in  most 
sheath  breaks,  escaping  air  will  pre- 
vent moisture  from  entering  to  af- 
fect the  insulation  and  thus  protect 
customers'  service  even  under  bad 
weather  conditions. 

This  continuous  flow  system  of  ca- 
ble maintenance  has  been  effective 
in  aiding  to  provide  maximum  cus- 
tomer freedom  from  troubles  due 
to  sheath  breaks.  However,  costs 
are  still  too  high  to  make  it  economi- 
cally attractive  except  under  the  un- 
usual circumstances  encountered  in 
such  places  as  the  island  of  Nan- 
tucket, Massachusetts,  where  our 
customers  are  30  miles  at  sea,  or  in 
Brownsville,  Texas,  where  cable  bee- 
tles drill  holes  in  the  sheath  just  as 
termites  might  damage  a  house. 
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Operation  Snow  Shovel 
Typifies  the  Future 

The  activities  so  far  discussed 
have  been  In  the  realm  of  the  every- 
day problem.  Sometimes  preventive 
measures  must  be  developed  on  the 
spur  of  the  moment  to  meet  an  un- 
usual situation. 

During  March  of  1952,  snowfall 
of  unprecedented  heights  developed 
in  some  areas  in  the  Sierra  Nevada 
Mountains,  where  there  is  a  cross- 
country long-distance  open-wire  line. 
In  fact,  in  some  places,  the  snow  was 
as  much  as  ten  feet  over  the  top  of 
the  lines.  Knowing  that  the  snow 
would  pack  tightly  as  it  melted,  and 
thus  place  strain  on  both  poles  and 
wire,  which  would  eventually  demol- 
ish the  line,  a  hardy  telephone  team 
recognized  an  unusual  condition  and 


organized  "Operation  Snow  Shovel." 
All  of  the  snow  to  a  level  just  below 
the  wires  was  shoveled  out  to  form 
a  trench  twelve  to  fourteen  feet  wide 
and  as  much  as  sixteen  feet  deep  along 
the  parts  of  the  line  that  were  en- 
dangered. 

With  nation-wide  operator  toll 
dialing  an  accomplished  fact  in  many 
of  our  cities,  and  with  Englewood, 
New  Jersey,  customers  now  dialing 
directly  such  points  as  San  Francisco, 
the  need  for  maintaining  equipment 
in  trouble-free  condition  becomes 
more  vital  daily.  There  is  no  doubt 
that  a  team  which  can  devise  the  rou- 
tine measures  discussed  in  this  arti- 
cle, and  likewise  tackle  an  "Opera- 
tion Snow  Shovel"  on  the  spur  of  the 
moment,  can  also  continue  to  im- 
prove service  and  reduce  costs  to 
meet  the  needs  of  the  business. 
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Extending  Uncle  Sam's 
Voiceways  in  Alaska 
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After  more  than  two  years  of  inten- 
sive work  in  rugged  country,  the  Bell 
System  turned  over  to  the  Army  last 
October  a  new  telephone  line  which 
becomes  an  important  northern  link 
in  the  long  distance  network  for  na- 
tional defense.  The  new  facilities 
substantially  increase  the  voice  and 
telegraph  channels  available  for  mili- 
tary communications  between  Anchor- 
age and  Fairbanks  in  Alaska,  and 
serve  other  Territorial  government 
and  civilian  uses  as  well. 

Under  an  Act  of  Congress  passed 
in  1900,  the  Alaska  Communication 
System  of  the  Army  Signal  Corps 
furnishes  communication  between 
Territorial  military  headquarters  and 
its  widely  scattered  outposts,  and  for 
civilian  purposes  too.  Of  late,  both 
the  building  up  of  the  Alaskan  de- 
fense machinery  and  a  tremendous 
increase  in  civilian  usage  have  greatly 
overtaxed  the  capacity  of  the  existing 
telephone  circuits. 


When  it  became  clear  that  ex- 
panded communication  facilities  would 
be  required  on  this  American  frontier, 
Uncle  Sam — in  the  name  of  the 
Alaska  Communication  System — 
came  to  the  Bell  System  and  asked  its 
assistance  in  designing,  building,  and 
equipping  a  new  line.  Various  units 
of  the  telephone  organization,  old 
hands  at  even  such  special  tasks  as 
this,  cooperated  to  create  this  impor- 
tant voiceway  in  the  far  North. 

In  undertaking  the  project,  the 
Army  contracted  with  the  Western 
Electric  Company  to  supply  the  neces- 
sary equipment  and  to  construct  the 
line.  In  turn.  Western  Electric  se- 
cured the  assistance  of  representa- 
tives of  the  Long  Lines  Department 
of  the  A.  T.  &  T.  Company  experi- 
enced in  surveying,  engineering,  and 
building  pole  lines.  The  Bell  System 
men  also  trained  Army  personnel  in 
equipment  installation  and  mainte- 
nance of  outside  plant  construction. 
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In  1949,  two  Bell  System  engineers 
were  dispatched  to  Alaska  to  survey 
the  situation  and  then  select  a  route 
and  determine  the  type  of  plant  ad- 
visable for  the  number  of  circuits  re- 
quired. 

The  route  selected  was  from  An- 
chorage, on  the  coast,  to  the  tiny  set- 
tlement of  Tok  Junction,  some  330 
miles  inland.  At  this  point  it  would 
join  the  existing  Alcan  line  *  that  pro- 
ceeds to  Fairbanks,  principal  city  in 
the  interior,  205  miles  farther  north. 

The  new  communication  line  would 
extend  through  a  section  of  Alaska 
not  previously  served  by  telephone. 
Further,  as  this  route  would  generally 
follow  the  Glenn  highway,  the  line 
would  have  a  road  nearby  for  vitally 
needed  maintenance  purposes. 

*  In  1942  and  1943,  the  U.  S.  Army  had  built 
a  2,000  mile  telephone  line — called  the  Alcan — 
from  Edmonton,  Canada,  to  Fairbanks,  via 
Dawson  Creek  and  Whitehorse. 


Aerial  and  buried  cable  and  even 
a  radio  relay  system  were  considered 
as  possible  facilities,  but,  because  of 
difficulty  of  construction  and  the  high 
cost  of  maintenance,  these  were  not 
recommended.  It  was  found,  surpris- 
ingly enough,  that  sleet  and  ice  condi- 
tions were  troublesome  only  in  a  few 
areas  and  these  for  the  most  part 
could  be  avoided.  Thus,  open  wire, 
plus  carrier  equipment,  was  selected 
to  do  the  job.  The  Army  approved 
this  recommendation,  and  in  August 
1950  a  quartet  of  Bell  System  men, 
myself  among  them,  set  out  for 
Alaska  to  get  the  ball  rolling.  It  was 
also  decided  that  as  much  outside 
plant  work  as  possible  would  be  per- 
formed by  contract,  with  Bell  System 
people  providing  the  technical  and  in- 
spection services  to  insure  a  standard 
installation. 
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Getting  the  Picture 

Our  first  assignment,  naturally, 
was  to  get  acquainted  with  the  coun- 
try and  our  problem.  How  would 
weather  conditions  affect  us  and  limit 
the  working  period?  Were  contrac- 
tors available  and  would  they  take  on 
our  job?  Were  enough  trained  work- 
men available?  What  about  local 
hauling  facilities  to  handle  our  mate- 
rial and  supplies?  How  were  we  to 
transport  supplies  from  the  States,  and 
what  about  dock  facilities  in  Alaska? 
Where  would  we  live?  These  were 
only  a  few  of  our  logistic  questions. 

To  make  matters  more  difficult, 
telephone  communication  with  the 
United  States  was  considerably  over- 
taxed, and,  as  a  result,  calls  were  fre- 
quently delayed  for  long  periods. 
Further,  there  is  a  five-hour  differ- 
ence in  time  between  Anchorage  and 
New  York,  and  during  Daylight  Sav- 
ing periods  this  is  increased  to  six 
hours.  Therefore,  we  either  had  a 
very  short  interval  for  transacting 
business  or,  as  it  turned  out,  someone 
at  one  end  of  the  line  lost  quite  a  bit 
of  sleep.  Under  these  conditions,  we 
soon  decided  that  we  needed  teletype- 
writer service,  which  was  installed. 

We  had  to  work  fast,  we  realized, 
if  construction  work  was  to  start  the 
following  Spring.  Soon  we  were  ask- 
ing for  bids  and  awarding  contracts 
in  order  that  a  force  might  get  started 
preparing  right-of-way  and  carrying 
out  field  engineering.  Those  at  home 
began  lining  up  supplies,  scheduling 
the  manufacture  of  equipment,  and  at- 
tending to  the  thousand  and  one  mat- 
ters associated  with  the  project.  In 
early  September,  1950,  additional 
Bell  System  engineering  field  people 
arrived  to  help. 


Alaska  Line  Time-table 

1949 

Preliminary  survey  of  communication 
problem  by  Bell  System  for  Alaska 
Communication  System.  Make  rec- 
ommendations. 

1950 
Engineering  of  line.     Partial  clearing 
of  right-of-way.     Start  receiving  ma- 
terial. 

1951 
Material     received     and     distributed. 
Some  re-engineering.  Construction  of 
line.     Start  buildings.     Equipment  in- 
stallation.    Training  work. 

1952 
Final  inspection  of  line.  Finish  build- 
ings. Remaining  equipment  installa- 
tion. Transmission  line-up  tests.  Fa- 
cilities turned  over  to  Alaska  Com- 
munication System  in  October. 


Aerial  photographs  were  made  to 
assist  us  in  selecting  parts  of  the  route 
and  staking  the  line.  They  saved 
endless  hours  of  tramping  the  brush 
and  climbing  mountains.  Before  we 
had  these  pictures,  a  "scout"  would 
often  beat  his  way  up  a  mountain-side 
to  what  would  look  like  a  perfect  loca- 
tion, only  to  find  a  lake,  a  swamp,  or 
some  other  obstacle.  Balloons  filled 
with  helium  were  also  used,  on  occa- 
sion, to  give  a  "fix"  over  heavy 
wooded  sections  or  mountain  tops. 

A  Race  Against  Time 

Bell  System  people  selected  the 
exact  location  of  the  line  but  the  con- 
tractor's crew  "ran"  the  line,  meas- 
ured it,  drove  the  location  stakes,  and 
recorded  all  the  data.  On  September 
9,  1950,  field  engineering  got  under 
way  when  the  first  stake  was  driven, 
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and  on  the  same  date  bulldozers  tures  range  from  about  90  degrees 
started  clearing  right-of-way.  We  above  zero  to  a  frigid  80  below.  In 
had  330  miles  to  complete  before  win-      the  long  winters,  several  feet  of  snow    i 


ter  closed  in  and  forced  us  to  halt  our 
work,  and  we  knew  we  were  racing 
against  time. 

To  appreciate  what  all  this  meant, 
let  me  describe  the  northern  world  we 
had  come  to  work  in.  Like  many 
other  people,  I  originally  pictured 
Alaska  as  a  huge  expanse  of  bleak 
wasteland  covered  with  ice  and  snow 
and  inhabited,  for  the  most  part,  by 
Eskimos.  When  we  arrived,  we 
found  that  we  had  to  revise  such  no- 
tions, for  although  there  was  plenty 
of  frozen  tundra,  there  also  were 
modern  cities,  fertile  farmland,  rush- 
ing streams,  forests,  and  vast  moun- 
tain ranges.  Cities  and  farmland 
were  in  scattered  locations,  the  areas 
in  between  practically  uninhabited. 

On  this  northern  frontier,  tempera- 


usually  accumulate  and  the  wind  piles 
huge  drifts  in  cuts  and  passes.  Since 
Tok  Junction  is  one  of  the  coldest 
spots  in  Alaska,  we  started  there  and 
worked  back  toward  Anchorage  in  the 
hope  of  winning  our  race  against  King 
Winter.  As  September  advanced,  the 
number  of  daylight  hours  dwindled 
and  snow  crept  lower  and  lower  down 
the  mountain  sides.  As  we  came 
down  the  last  mountain,  some  60 
miles  from  Anchorage,  the  snow  fol- 
lowed the  locating  crews.  During  the 
last  three  or  four  days,  these  men 
used  steel  "bull"  pins  to  make  an 
opening  in  the  frozen  ground  for  the 
pole  stakes.  One  crew  finished  its 
work  with  the  snow  falling  so  fast 
that  it  was  nearly  impossible  to  see 
from  one  range  pole  to  the  next. 
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Above:  A  contractor  s 
trucks  at  a  supply 
dump .  Right: 
Stringing  wire  pro- 
ceeds despite  the 
depth  of  snow 


Nonetheless,  by  October  28  we  had 
staked  the  whole  line  and  completed 
field  engineering — a  happy  moment 
for  us  all  1 

What's  more,  we  had  also  been 
able  to  provide  Western  Electric  with 

I  preliminary  estimates  of  the  material 
we  would  require  the  following  Spring. 
Only  a  little  right-of-way  clearing  re- 
mained for  completion  in  195  i. 

Life  Along  the  Route 

Every  20  or  30  miles  along  the 
highway  there  are  small  frontier-style 


inns  where  the  Bell  System  men 
stayed.  Generally,  there  would  be  a 
main  building  (only  two  of  them  have 
baths)  and  two  or  three  cabins  where 
accommodations  were  adequate,  al- 
though primitive.  Once  the  novelty 
of  the  scenery  wore  off,  life  was 
pretty  monotonous.  However,  for  a 
number  of  weeks  each  year,  gnats  and 
mosquitoes  did  their  best  to  keep 
things  mighty  active. 

The  high  spot  in  the  week  was 
when  we  received  laimdry  and  mail 
from  a  courier  service  set  up  to  de- 
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T^^  repeater  station  at  Tok  Junction  bears  the  name  and  insignia  of  the  Alaska  Com- 

mimication  Systetn 


liver  supplies.  We  also  received  our 
pay  from  the  courier  but,  curiously 
enough,  when  we  were  far  from 
home,  he  was  more  eagerly  awaited 
for  news  and  gossip  from  the  outside 
world  than  for  that  all-important  en- 
velope. That  courier  trip  was  a  very 
rugged  one — the  car  left  Anchorage 
at  about  5  :oo  A.M.  on  Friday  and 
did  not  get  back  with  its  long  list  of 
items  for  purchase  until  late  Sunday 
night. 

Because  of  limited  sleeping  quar- 
ters and  to  minimize  driving  time,  the 
five  engineering  crews  were  spread 
out  over  a  tlistance  of  approximately 
150  miles.  We  had  the  groups  leap 
frogging  into  various  sections  as  they 
progressed  along  the  way,  and  by  that 
method  the  various  crews  finished 
their  jobs  almost  simultaneously. 

The  lodges  along  the  highway 
could    not    accommodate    the    large 


number  of  construction  people  em- 
ployed by  the  pole-line  contractor,  and 
he  resorted  to  camps.  Usually  there 
were  70  or  75  men  in  a  camp,  which 
had  floored  tents,  heated  by  oil  stoves, 
that  accommodated  six  to  eight  men. 
Modern  mobile  kitchens  provided 
food.  Setting  up  and  moving  these 
camps  required  the  services  of  a  spe- 
cial crew  which  was  continually  faced 
with  the  problem  of  finding  sites  with 
suitable  and  suflicient  water  for  drink- 
ing and  cooking. 

With  the  exception  of  a  little  fish- 
ing, work  and  more  of  it  was  the 
order  of  the  day.  What  with  all  the 
wild  life  in  Alaska,  we  heard  a  good 
many  bear  stories,  and  at  first  every- 
one was  a  little  concerned  about  meet- 
ing this  "sport"  in  the  brush.  A  con- 
tractor In  New  York  wired  us  a  tip 
that  each  man  should  wear  a  tin  can 
containing  small   rocks  which   would 
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Long  spaii  construction  makes  it  up  the  hill  in  o)ie  jump 


incidentally,  we  came 
into  contact  with  one 
feature  of  Alaska  life 
which  we  had  read 
about.  Naturally,  there 
is  the  greatest  interest 
in  the  moment  the  ice 
breaks  up  in  the  Spring. 
Chances  are  sold  and 
thousands  of  dollars  in 
prize  money  are  distrib- 
uted in  connection  with 
the  break-up  of  ice  on 
the  Tanana  River.  We 
found  that  a  somewhat 
similar  ice-break-up 
pool  was  held  near  us. 
Timing  and  recording 
devices  are  installed  on 
a  highway  bridge  not 
far  from  Palmer,  to  re- 
cord    when     ice     from 


rattle  as  he  walked,  and 
thus  scare  away  any 
lurking  bears.  How- 
ever, after  receiving 
this  enlightening  infor- 
mation, we  read  in  an 
Anchorage  paper  that 
two  prospectors, 
equipped  with  "bear 
scares,"  nonetheless 
found  themselves  sur- 
rounded by  bears. 
Luckily,  they  carried  a 
rifle  and  shot  two  bears 
and  escaped.  After 
that  we  gave  up  any 
faith  in  tin  cans  and 
rocks.  Actually,  we  saw 
few  bears,  and  they 
didn't  bother  us — nor 
we  them. 

While    in   the   north, 
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A  homesteader  s   lonely   caln7i,   )wt  far  from    the    new 
coynmunication  line 


Lake  George  has  broken  up  and 
comes  down  the  Knik  River  to  this 
point.  We  found  that  this  big  mo- 
ment occurred  in  July.  (P.S.  Not  a 
one  of  us  greenhorns — or  "cheecha- 
kos,"  in  Alaska  lingo — won  a  cent.) 

Shipping  Supplies  in  Winter 

Normally,  construction  materials 
are  not  shipped  to  Alaska  during  the 
winter  months.  Consequently,  when 
they  start  arriving  early  in  the  Spring, 
the  limited  dock  facilities  are  ex- 
tremely congested.  We  therefore  de- 
cided that  if  we  were  to  be  assured  of 
having  our  supplies  on  hand  by  the 
start  of  the  construction  season,  the 
following  March,  we  would  have  to 
send  them  in  during  the  Winter 
months.  This  decision,  which  created 
problems  because  of  the  extreme  tem- 


perature, meant  that  we 
had  to  leave  a  Bell  Sys- 
tem representative  in 
Alaska  during  the  cold 
months  to  direct  the 
work  of  stock-piling. 

We  found  that  only 
two  Alaskan  seaports 
could  be  used  in  the  win- 
ter— Seward  and  Val- 
dez.  The  latter  port, 
about  115  miles  away 
from  the  nearest  point 
on  our  line,  is  wedged 
between  high  mountains 
and  glaciers  and  has 
generally  foul  weather 
and  heavy  snowfalls. 
The  steamship  people 
expressed  concern 
whether  our  heavy, 
bulky  cargoes  could  be 
speedily  unloaded  in 
winter  at  Valdez,  and 
were  reluctant  to  take  on  the  task  dur- 
ing this  period.  After  many  confer- 
ences, in  which  we  explained  the  im- 
portance of  the  new  facilities  and  our 
reasons  for  shipping  the  supplies  at 
this  particular  time,  they  agreed  to 
take  on  the  job. 

About  70  per  cent  of  our  material 
was  shipped  to  the  port  of  Valdez. 
It  is  interesting  to  note  we  set  a  rec- 
ord for  discharging  cargo  there  when 
we  reached  a  maximum  of  30  tons  an 
hour.  The  supplies  were  then  hauled 
to  a  temporary  stock-pile  on  an  airfield 
a  mile  away,  and  finally  were  trucked 
from  120  to  380  miles  further  inland. 
All  this  was  done  in  bitter  cold  when 
there  were  only  three  or  four  hours 
of  daylight  each  day  and  it  was  neces- 
sary to  use  gasoline  lanterns  for  light. 
Car  and  truck  engines  were  kept  run- 
ning for  fear  the  vehicles  could  not  be 
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started  when  they  were 
needed  and,  at  times, 
oil-burning  torches  were 
played  on  differential 
and  transmission  units 
to  heat  up  the  grease  so 
that  vital  parts  would 
function. 

I  Shipments  consigned 
to  Seward,  120  miles 
from  Anchorage,  were 
unloaded  from  the 
freighters  and,  as  there 
was  then  no  road  to 
that  town  and  our  pro- 
jected line,  reloaded  on 
freight  cars.  The  sup- 
plies were  then  moved 
over  the  Alaska  Rail- 
road to  four  sidings  in 
the  interior.  Here  they 
were  sorted  for  final  on-the-job  lo- 
cation and  hauled  to  these  points  by 
truck. 

Seventeen  storage  dumps  were 
established,  some  20  miles  apart. 
Items  requiring  protection  from  the 
weather  were  gathered  under  large 
tents.  With  the  ground  frozen  solid, 
it  was  a  major  undertaking  even  to 
erect  such  shelters.  Steam  had  to  be 
used  to  thaw  out  the  ground  suffi- 
cently  to  allow  tent  stakes  to  be 
driven,  for  example. 

For  eight  and  one-half  months  the 
hauling  contractor's  people  were  on 
the  job  every  day,  seven  days  a  week. 
Crews  were  stationed  at  dock  and  rail 
discharge  points  for  sorting  supplies 
and  loading  trucks,  while  other  men 
handled  the  unloading  of  trucks  at 
final  stock-pile  locations.  During  the 
winter  the  contractor  flew  his  unload- 
ing crews  from  one  dump  to  another 
in  a  ski  plane  so  that  the  men  would 
be    there    when    the    trucks    arrived. 


The  new  wires  make  an  interesting  patterfi  through  the 
right-of-way  cleared  in  the  wilderness 


The  plane  would  land  either  at  the 
site  of  the  stock-pile  or  on  a  nearby 
trail. 

Heavy  Snow  Creates  Problems 

As  WE  ANTICIPATED  that  the  snow 
would  hamper  unloading  and  storage 
work,  arrangements  were  made  with 
the  Alaska  Road  Commission  to  clear 
new  snow  from  the  material  dumps  at 
the  same  time  they  cleared  the  high- 
way. However,  because  of  particu- 
larly heavy  and  frequent  snowfalls 
and  the  way  the  constant  high  winds 
piled  up  snow,  we  found  it  necessary 
to  supplement  their  efforts  by  engag- 
ing privately  owned  bulldozers.  But 
it  was  often  difficult  to  find  anyone 
willing  to  use  his  equipment  in  the  ex- 
tremely cold  temperatures  encoun- 
tered. Perhaps  the  only  redeeming 
feature  of  the  heavy  snow  was  the 
smoothness  and  good  traction  it  gave 
to  the  road  surface. 
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Bell  System  people  in  New  York 
played  a  big  part  In  seeing  that  sup- 
plies reached  Alaska  on  schedule.  It 
was  their  task  to  get  Items  from  tele- 
phone warehouses  and  more  than 
thirty  outside  suppliers,  to  schedule 
the  arrival  of  material  at  embarkation 
ports  on  the  Northwest  coast,  and  to 
see  them  properly  loaded  aboard  ship 
for  Alaska.  In  the  end,  all  the  neces- 
sary supplies  were  on  hand  at  the 
proper  locations  when  construction 
was  started  In  the  Spring. 

A  total  of  about  5,000  tons  of  ma- 
terial was  shipped  north — 12,500 
poles  varying  from  25  to  60  feet  In 
length;  25,000  crossarms;  700  tons  of 
copper  wires;  2,400  tons  of  pole  line 
hardware;  approximately  65  tons  of 
central  office  equipment;  and  miscella- 
neous supplies  In  addition. 

After  the  1950  "campaign,"  all  but 
one  of  the  men  returned  from  Alaska. 
At  home,  some  went  back  to  their 
regular  assignments  while  others 
worked  up  the  final  job  specifications, 
transcribed  field  engineering  data 
from  notes  to  blue  prints,  and  let  the 
contract  for  pole  line  construction. 
As  can  be  Imagined,  there  were  many 
conferences  by  representatives  of  the 
various  organizations  uniting  to  pro- 
vide the  new  facilities. 

Another  group  of  Bell  System  peo- 
ple returned  to  Alaska  late  In  March 
195  I  to  start  actual  line  construction. 
Two  members  of  this  party  decided 
to  take  their  wives  and  drive  up  the 
Alcan  Highway.  There  was  consider- 
able speculation  about  the  conditions 
they  might  encounter  In  the  rough 
northern  country,  but  the  women  en- 
tered into  the  trip  with  zest  and  the 
spirit  of  the  covered  wagon  days. 
Except     for     one     tough     fifty-mile 


stretch,   the  road  was  fine  and  they' 
didn't  even  have  a  flat  tire. 

The  1951  Campaign 

In  mid-April  the   line   construction 
contractor      began      assembling     his 
equipment  and  crews — which  at  one 
time  reached  a  maximum  of  170  peo- 
ple— and    started    distributing    poles 
and   hardware   and   fitting  up   cross- 
arms.    By  the  end  of  the  month,  he 
was  ready  to  start  actual  construction. 
The  first  step  involved  placing  a  two- 
mile  length  of  toll  entrance  cable  be- 
tween the  Federal  building  in  Anchor- 
age and  the  new  Alaska  Communica-  \ 
tions  office  near  Elmendorf  Air  Base  j 
on  the  edge  of  the  city.     From  that  j 
point  the  men  began  setting  poles  to  j 
carry  the  open  wire  lines  to  Tok  June-  I 
tion.  j 

Construction  work,  like  that  of  : 
staking  the  route,  had  all  the  difficul- 
ties and  special  problems  summed  up  1 
In  the  word  "Alaska."  The  Bell  Sys- 
tem men  and  the  contractor's  crew 
labored  along  winding  river  valleys, 
on  the  sides  of  sharp  bluffs,  in  can- 
yons. In  tangled  underbrush.  In  frozen 
treeless  tundra,  and  In  swamps  or 
deep  forest  It  was  necessary  to  master 
with  axes  and  bulldozers.  The  men 
worked  within  sight  of  glaciers  and 
mountain  ranges  snow-capped  even  In 
the  brief  summer.  The  line  crosses 
two  mountain  ranges,  and  consider- 
able maneuvering  and  effort  were  re- 
quired to  get  equipment  over  the  tops 
of  some  of  the  ridges.  Sometimes  the 
highway  made  for  easy  access  to  the 
scene  of  activities,  but  occasionally  the 
men  were  forced  to  follow  old  trails, 
to  cross  lakes,  and  to  struggle  through 
damp  or  frozen  muck. 

The  frozen,  treeless  tundra  offered 
us  special  problems.     The  upper  sur- 
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T^^  //?7^  strides  along  on  a  series  of  peninsulas  reaching  out  into  Lake  Mentasta — 

thanks  to  those  who  rebuilt  the  road 


I  face  of  the  tundra   is  generally  cov- 
ered by  moss,  saturated  with  water, 
which  acts  as  an  insulating  material 
,  for  a  permanently  frozen  sub-surface 
I  called  "permafrost."    As  long  as  this 
;  covering  is  not  disturbed,  the  perma- 
:  frost  remains  solid.      In  summer,  al- 
:  though  the  top  of  the  tundra  thaws, 
the    permafrost    beneath    ordinarily 
does    not.      Therefore,    the    surface 
water  cannot  run  off  or  be  absorbed, 
and    the    ground    remains    a    soggy 
marsh,  often  several  feet  deep  and  all 
but  impassable. 

Fast-flowing,  rocky  streams,  ra- 
vines, and  steep  descents  were  over- 
come by  long-span  construction. 
Twenty-two  such  long-span  crossings, 
ranging  from  400  to  1800  feet,  were 
necessary.  One  river,  which  was 
2700  feet  wide,  required  us  to  build 


three  900-foot  spans  in  tandem.  Two 
intermediate  fixtures  were  set  in  the 
water  on  steel  piling  driven  in  perma- 
frost to  a  depth  of  24  feet.  To  pre- 
vent possible  damage  from  ice  floes, 
ice  breakers  were  constructed  of  steel 
piling  and  driven  into  permafrost 
around  each  fixture  leg. 

Earth-boring  equipment  mounted 
on  caterpillar  tractors  was  used  pri- 
marily for  hole-digging  and  pole-set- 
ting. In  most  of  the  localities  where 
permafrost  was  found,  the  sub-soil 
consists  of  volcanic  silt  which,  when 
frozen  into  a  solid  mass,  makes  a 
high-grade  abrasive.  This  played 
havoc  with  the  earth-augers,  and 
when  permafrost  was  encountered  it 
became  the  custom  to  loosen  up  the 
soil  with  dynamite  so  that  the  drills 
could  perform  satisfactorily.     Again, 
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Mantanuska  Glacier  proclaims  to  the  telephone  men  that  they  are  in  strange  territory 


in  a  25-mile  area  near  Sheep  Moun- 
tain considerable  rock  was  encoun- 
tered and  this  necessitated  the  use  of 
dynamite  for  about  700  pole  and  an- 
chor holes  in  that  area. 

Highway  Shifts 

In  laying  out  the  line,  we  had  felt 
it  imperative,  of  course,  to  stay  close 
to  the  highway  to  facilitate  construc- 
tion and  ensure  easy  access  for  main- 
tenance purposes.  However,  in  1950 
the  Alaska  Road  Commission  had 
been  in  the  process  of  straightening 
out  many  curves,  making  short  cuts, 
and  resurfacing,  and  it  had  not  com- 
pleted its  survey  of  a  large  portion  of 
the  new  highway.  Near  Lake  Men- 
tasta,  some  50  miles  from  Tok  Junc- 
tion, a  new  route  which  would  reduce 
the  length  of  the  road  by  approxi- 
mately 13  miles  was  planned  but  only 


preliminary  plans  were  then  available. 
Consequently,  although  we  negotiated 
the  region  by  tractor  and  obtained 
data  on  construction  problems  and 
estimated  the  materials  needed,  we 
were  unable  to  complete  our  engineer- 
ing work  at  that  time.  In  195 1,  we 
also  found  that  the  Road  Commis- 
sion planned  to  abandon  12  miles  of 
new  highway  near  Tok  and  that  the 
Army  intended  to  enlarge  the  Elmen- 
dorf  Air  Base  and  create  Fort  Rich- 
ardson. Both  of  these  changes  re- 
quired us  to  re-engineer  and  re-locate 
our  line  in  these  sections. 

In  realigning  and  rerouting  the  ex- 
isting highway  near  Lake  Mentasta, 
several  large  swamps  were  encoun- 
tered. As  these  swamps  were  exceed- 
ingly deep,  we  had  no  recourse  except 
either  to  drive  piling  for  pole  footings 
or  to  create  earth  fills  running  into  the 
water.    We  decided  on  the  latter,  and 
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arranged  with  the  highway  people  for 
such  construction.  The  peninsular 
fills  extended  approximately  30  feet 
from  the  highway  shoulder  and  were 
about  10  feet  across  at  the  top.  A 
total  of  27  such  fills  were  constructed 
in  about  a  ten-mile  section. 

Training  the  Army 

It  was  decided  that  Army  personnel 
would  install  the  carrier  equipment 
under  the  supervision  of  Bell  System 
people  and  in  that  way  become  fa- 
miliar with  the  apparatus  and  learn 
something  of  its  maintenance  too. 
This  necessitated  our  setting  up  a 
training  school  at  Fairbanks.  The 
"students"  were  later  split  into  teams 
of  Bell  System  men  and  Army  install- 
ers who  worked  at  the  various  re- 
peater station  installations.  All  train- 
ees helped  install  the  terminal  equip- 
ment at  Fairbanks,  where  the  work 
was  used  as  a  sort  of  postgraduate 
course. 

Thus,  Uncle  Sam  has  his  new  line 
— one  carrying  two  crossarms  with 
sixteen.  1 28  copper  weld  wires,  "point 
transposed"  for  J  carrier  operation. 
The  telephone  men  have  also  lined  up 
several  carrier  systems — four  C  sys- 
tems from  Anchorage  to  Tok  Junc- 
tion and  one  J  system  from  Tok  to 
Fairbanks.  Repeater  stations,  of 
poured  concrete  construction,  have 
been  constructed  at  Sheep  Mountain, 


Glennallen,  Tok  Junction,  Johnson 
River,  Big  Delta,  and  Harding  Lake. 
Last  October  the  Bell  System 
turned  over  these  additional  and 
much-needed  telephone  facilities  to 
the  Alaska  Communication  System, 
and  this  vital  link  in  the  northern 
communication  defense  line  went  into 
service  at  once.  To  mark  this  occa- 
sion, an  official  call  was  made  by  the 
Commander-in-Chief  of  the  Alaska 
Command  in  Anchorage,  Lieutenant 
General  W.  E.  Kepner,  to  Vice  Presi- 
dent F.  W.  Beirwirth  of  the  Western 
Electric  Company,  in  New  York. 
Also  present  at  the  Alaska  end  of  the 
line  were  Colonel  Fred  P.  Andrews, 
the  Commanding  Officer  of  the 
xA-laska  Communication  System,  Colo- 
nel Otto  W.  Saar,  the  Theatre  Signal 
Officer  for  the  Territory,  and  H.  N. 
Willets,  representing  the  Western 
Electric  Company. 

This  addition  to  the  far-flung  com- 
munications network  that  the  Armed 
Forces  rely  upon  in  protecting  the  na- 
tion represents  more  than  the  skill, 
experience,  and  energy  necessary  to 
the  completion  of  any  good  telephone 
job.  The  men  w^ho  created  the  new 
link  left  their  homes  for  long  periods 
to  wrestle  with  harsh  nature  in  a  re- 
mote land.  Theirs  was  a  genuine 
sacrifice.  But,  to  serve  their  country, 
they  were  glad  indeed  to  build  this 
new  Alaska  line. 


Year-End  Report 


The  Bell  Telephone  Companies 
added  one  new  telephone  every  four 
seconds  during  each  working  day  of 
1952,  the  American  Telephone  and 
Telegraph  Company  reported  at  the 
end  of  that  year. 

President  Cleo  F.  Craig  said  "Use 
of  the  telephone  continues  to  Increase, 
and  the  Bell  System  Companies  look 
ahead  to  another  very  busy  year.  To 
meet  public  demands  and  improve 
service  further,  all  the  Companies  are 
keeping  on  with  heavy  construction 
programs. 

"As  our  physical  facilities  grow," 
he  added,  "we  are  continually  putting 
more  new  devices  and  equipments  to 
work  In  the  over-all  telephone  system. 
This  Is  being  done  in  accordance  with 
long-range  plans  which,  among  other 
things,  anticipate  that  ultimately  tele- 
phone users  will  be  able  to  dial  their 
own  long  distance  calls." 

At  the  end  of  the  year  there  were 
about  39,350,000  Bell  System  tele- 
phones in  service,  and  people  through- 
out the  country  were  using  them  at 
the  rate  of  149  million  conversations 
a  day. 

During  1952  the  Company  con- 
ducted a  trial  of  customer  long  dis- 
tance dialing  In  Englewood,  New  Jer- 
sey. Subcribers  there  have  been  able 
to  dial  directly  to  eleven  million  tele- 
phones in  and  around  a  dozen  large 
cities  from  coast  to  coast.  Results  of 
the  trial  indicate  the  service  is  prac- 
tical and  fast. 

Eight  out  of  ten  Bell  System  tele- 


phones were  dial  operated,  as  the 
year  ended,  and  four  out  of  ten  long 
distance  calls  were  being  dialed  by  the 
originating  operator  directly  to  the 
called  telephone. 

New  major  long  distance  switching 
centers  were  placed  in  operation  in 
Omaha,  Houston,  and  Cincinnati.  | 
There  are  now  18  of  these  centers 
which.  Interconnected  with  other 
smaller  systems,  enable  operators  to 
dial  through  to  distant  telephones  in 
1,625  cities  and  towns. 

About  3,100  miles  of  coaxial  cable 
and  radio  relay  routes  were  installed. 
Altogether,  16,300  route  miles  of 
these  facilities  provide  thousands  of 
long  distance  telephone  circuits  as 
well  as  31,500  channel  miles  for  the 
transmission  of  network  television 
and  theatre  television  programs  over 
the  nationwide  system.  Coaxial  cable 
and  radio  relay  extensions  brought  14 
more  cities  Into  the  national  television 
network. 

The  Companies  went  forward  with 
new  construction  for  which  expendi- 
tures totaled  approximately  one  and 
a  quarter  billion  dollars.  They  added 
more  than  1,900,000  telephones,  in- 
stalled 2,000,000  miles  of  long  dis- 
tance circuits,  and  cleared  850,000 
requests  for  changes  in  service  to  a 
line  with  fewer  customers  or  to  an  in- 
dividual line.  In  rural  areas,  about 
a  quarter  of  a  million  telephones  were 
added,  about  half  of  them  on  lines 
with  more  than  four  parties,  and 
progress  continued  in  furnishing  the 
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kind  of  service  where  it  is  only  neces- 
sary to  lift  the  receiver  to  get  the 
operator  or  dial  tone.  At  the  year's 
end,  about  94  per  cent  of  rural  tele- 
phones were  this  type. 

Among  the  many  technical  develop- 
ments of  the  year  was  a  new  coaxial 
cable  system  with  triple  the  capacity 
of  those  now  in  use.  Designed  by  the 
Bell  Telephone  Laboratories,  the 
"L— 3"  carrier  will  enable  one  pair  of 
coaxial  pipes  to  handle  simultaneously 
more  than  1,800  telephone  conversa- 
tions or  600  telephone  conversations 
plus  one  television  program  in  each 
direction. 

Another  Laboratories'  invention, 
the  transistor,  was  put  to  work  during 
1952  in  the  switching  apparatus  at 
Englewood.  The  transistor  is  a  tiny 
electronic  device  which  can  do  many 
of  the  things  vacuum  tubes  can  do  and 
some  things  better.  Licenses  to  man- 
ufacture transistors  under  Bell  Sys- 
tem patents  were  made  available  to 
37  other  companies  by  agreement 
with  the  Western  Electric  Company, 
whose  own  output  has  been  mostly 
for  military  use. 

Mr.    Craig   emphasized   that    "The 
telephone  needs  of  the  military  and 
of  defense  industry  will  continue  to 
get  the  promptest  possible  attention. 
The  people  of  the  Bell  System,"  he 
;  said,  "are  deeply  conscious  that  noth- 
'  ing  is  so  important  as  the  country's 
defense,  and  nothing  is  more  impor- 
tant to  defense  than  good  communica- 
'  tions." 


Plans  were  completed  for  the  main- 
tenance of  essential  telephone  service 
in  the  event  of  emergency.  Aircraft 
warning  systems  were  set  up  for  Civil 
Defense  and  Air  Force  filter  centers. 
The  Bell  Telephone  Laboratories  and 
the  Western  Electric  Company  de- 
signed and  produced  top  secret  elec- 
tronic devices  as  well  as  guided  mis- 
siles, fire  control  equipment  for  anti- 
aircraft guns,  radar,  atomic  weapons, 
and  a  new  field  telephone  for  the 
Signal  Corps.  Assistance  was  also 
given  the  Signal  Corps  in  the  con- 
struction of  vital  long  distance  com- 
munications linking  strategic  areas  In 
Alaska.  For  the  millions  of  young 
Americans  in  uniform,  more  tele- 
phone facilities  were  made  available 
in  convenient,  comfortable  locations 
at  their  training  camps  and  stations. 

The  number  of  Bell  System  em- 
ployees, including  the  Laboratories 
and  Western  Electric,  reached  nearly 
700,000.  And  not  only  were  more 
people  than  ever  employed  in  the  busi- 
ness, there  were  more  people  than 
ever  owning  it.  A.  T.  &  T.  share- 
owners  passed  1,200,000,  a  gain  of 
about  125,000  for  the  year. 

"The  tremendous  rises  in  costs 
since  the  war  are  keeping  the  tele- 
phone companies  under  the  necessity 
of  obtaining  increases  in  rates,"  Mr. 
Craig  concluded.  "This  is  essential 
to  their  being  able  to  provide  the  kind 
and  amount  of  service  people  need 
and  want  in  the  communities  where 
they  operate." 


The  Rate  Engineers  Seek  to   Implement  the   Objective  of 

''The  Most   Telephone  Service  a?td  the  Best  at  the  Least 

Cost  Consistent  with  Fi?tancial  Safety'^ 


Design  for  a  Good 
Rate  Schedule 


Helene  C.  Bateman 


What  is  a  good  schedule  of  tele- 
phone rates  designed  to  accomplish? 

"Elementary,"  you  say:  "telephone 
rates  are  designed  to  bring  In  enough 
money  to  run  the  business ;  enough 
so  that  the  company  can  furnish  good 
service,  pay  fair  wages,  and  earn  a 
fair  profit." 

Very  true,  and  most  Important. 
But  a  well  designed  schedule  of  tele- 
phone rates  can  and  does  accomplish 
many  other  things  In  addition  to  pro- 
ducing a  given  amount  of  money. 

Unlike  most  other  businesses,  the 
telephone  company  is  a  public  utility, 
with  earnings  limited  by  regulatory 
authority.  Various  rate  schedules  can 
be  designed  which  will  produce  the 
allowed  return,  and  the  telephone 
company's  greatest  Interest  is  to 
choose  from  among  them  the  one 
which  will  best  serve  the  public. 

Such  a  schedule  obtains  the  neces- 
sary revenues  with  the  lowest  prac- 
ticable rates  and  in  ways  which  will 


keep  revenues  as  stable  as  possible, 
thus  minimizing  the  need  for  future 
rate  increases.  It  encourages  more 
people  to  have  telephones  and  to  use 
them  more.  It  meets  the  needs  of 
groups  of  customers  whose  require- 
ments are  different  from  the  average. 
It  promotes  a  high  quality  of  tele- 
phone service  and  at  the  same  time 
helps  to  keep  down  the  costs  of  fur- 
nishing It.  And  the  distribution  of 
charges  among  customers  Is  fair  and 
reasonable. 

The  first  step  in  designing  a  sched- 
ule to  accomplish  all  this  Is  to  set  up 
the  different  classifications  of  tele- 
phone service.  Unlike  a  department 
store,  which  sells  a  variety  of  articles 
as  obviously  different  as  pins  and 
pianos,  the  telephone  company  has 
basically  just  one  thing  to  offer:  the 
means  by  which  people  beyond  shout- 
ing distance  can  talk  with  one  an- 
other. For  pricing  purposes,  this  one 
basic  service  has  to  be  classified  as 
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TELEPHONE  SUBSCRIBERS 


FAIR  RETURN 
TO  INVESTORS 


Adequate  rates  are  the  only  source  of  money  to  give- 
— good  service  to  customers 
— fair  wages  to  employees 
—fair  return  to  investors 


local  or  toll,  business  or  residence,  in- 
dividual or  party  line,  and  so  on. 

The  next  step  Is  to  determine  the 
type  of  rate  to  apply  to  each  class; 
for  example,  whether  a  fixed  monthly 
charge  or  a  charge  per  message;  If  a 
message  charge  applies,  whether  It 
will  vary  with  distance,  length  of  con- 
versation, or  other  factors. 

Finally,  the  specific  rate  for  each 
service  item  is  determined,  not  In  Iso- 
lation but  as  an  Integral  part  of  the 
entire  rate  schedule. 

This  is  essential  because  no  one 
talks  to  himself  by  telephone.  Con- 
sequently, each  customer's  service  de- 
pends   on    the    service    furnished    to 


others.  Rate  treatment  Influences  the 
amounts  and  types  of  telephone  serv- 
ice customers  take  and  the  calls  they 
make.  So  each  rate  in  the  schedule 
affects  not  only  the  customer  who  pays 
it  but  also  every  one  who  may  want 
to  talk  with  him. 

Thus,  through  selection  of  the  most 
suitable  classes  of  service,  types  of 
rate  treatment,  and  relative  rates  for 
the  different  classes,  a  rate  schedule 
is  designed  which  will  best  do  its  part 
in  promoting  the  Bell  System  objec- 
tive of  "the  most  telephone  service 
and  the  best  at  the  least  cost  to  the 
public  consistent  with  financial 
safety." 
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To  make  this  more  concrete,  let's 
join  Jim  Brown  while  he  takes  a  look 
at  his  home  telephone  bill. 

There  has  just  been  a  big  change 
in  telephone  service  for  Belleville,  the 
small  town  where  the  Browns  live.. 
They  now  get  local  service  to  Fair- 
view,  the  city  where  Jim  works,  and 
two  small  towns  nearby.  The  tele- 
phone company  calls  it  "extended 
area"  service,  but  Jim  and  most  of  his 
friends  talk  about  "toll  free"  service, 
because  they  won't  have  to  pay  the  lO- 
cent  toll  to  call  Fairview,  Springdale, 
or  Brookside  any  more.  Of  course 
their  monthly  exchange  rates  will  be 
higher.  So  Jim  is  looking  over  this 
first  month's  telephone  bill  more  care- 
fully than  usual,  to  see  how  he  is  com- 
ing out  over  all. 

Jim  is  pleased  to  see  that  his  total 
bill  is  about  the  same  as  formerly — 
a  little  more  than  some  months,  a 
little  less  than  others — although  the 
family  has  been  using  the  telephone  a 
whale  of  a  lot  more.  The  monthly 
local  service  charge  is  up  $1.50,  but 
those  frequent  calls  to  his  mother, 
who  lives  alone  in  Fairview,  don't 
show  up  as  tolls  any  more,  nor  the 
ones  from  Nancy  calling  him  at  the 
office  to  remind  him  what  not  to  for- 
get to  bring  home.  Jim  notices,  too, 
that  his  calls  to  Bill  Smith  in  Akron 
cost  quite  a  bit  less  since  he  got  Bill's 
number  and  places  the  calls  station- 
to-station.  The  rest  of  the  bill  is 
about  as  usual. 

Does  Jim  Brown  wonder  why  the 
rates  for  his  main  and  extension  tele- 
phones and  for  the  toll  calls  he  makes 
were  fixed  just  the  way  they  are?  Or 
why  they  are  different  from  the 
charges  his  boss  pays  for  business 
service  in  Fairview?  Probably  not. 
Jim  sees  that  his  bill  seems  reason- 


able, and  it's  a  very  small  part  of  the 
family  budget,  so  he  lets  i-t  go  at  that. 
Actually,  Jim  Brown's  telephone  bill 
is  the  end  result  of  much  time  and 
thought  by  the  telephone  company's 
rate  engineers  to  make  sure  that  the 
new  rate  schedule  will  best  accom- 
plish all  the  objectives  of  good  rate 
making.  Let's  review  these  objec- 
tives one  by  one,  and  see  how  this  is 
done. 

Adequate  and  Stable  T^evenues 

Jim  Brown's  bill  is  higher  now  than 
it  was  before  the  war  because  with 
inflation  his  telephone  company's  costs 
of  doing  business  have  gone  up  and 
higher  rates  are  necessary  to  produce 
adequate  revenues. 

It  is  not  within  the  scope  of  this 
paper  to  discuss  either  the  necessity 
for  adequate  revenues  or  the  means 
of  determining  the  amounts  required. 
It  must  be  emphasized,  however,  that 
the  telephone  company  has  no  pass- 
key to  Fort  Knox.  It  has  no  means 
of  obtaining  revenues  except  through 
the  charges  paid  by  customers,  and  its 
dollars,  like  everyone  else's,  are 
worth  only  half  what  they  used  to  be. 
So  the  rate  engineers  must  be  sure, 
first  of  all,  that  the  new  rates  applied 
to  the  telephones  in  service  and  the 
chargeable  local  and  toll  messages 
will,  in  fact,  produce  the  required 
amount  of  money — neither  more  nor 
less — as  nearly  as  can  be  estimated. 

The  rate  engineers  also  know  that 
revenues  from  some  types  of  serv- 
ices are  more  stable  than  from  others. 
Toll  traffic,  for  example,  is  greatly 
stimulated  by  such  occurrences  as  the 
war  in  Korea  and  the  consequent  de- 
fense activities.  Consequently,  toll 
traffic  and  toll  revenues  may  be  ex- 
pected to  level  ofi^  when  these  activ- 
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UNITED    STATES    AND    CANADA 
28  telephones  per  100  people 


i^i  1^1 


^K] 
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WESTERN    EUROPE 
7  telephones  per  100  people 


Jmerica   has  the  highest  telephone  development  in   the   world.     A  promotional  rate 

structure  is  a  big  factor  in  this  achievement 


ities  are  curtailed.  Revenues  derived 
from  monthly  exchange  rates,  on  the 
other  hand,  are  less  likely  to  be  seri- 
ously affected.  Incidentally,  the  prob- 
able stability  of  future  revenues  was 
one  consideration,  though  a  minor 
one,  which  favored  eliminating  the 
toll  charge  between  Fairview  and 
Belleville  and  substituting  extended- 
area  service  covered  by  the  monthly 
exchange  rate. 

The  objective  of  adequate  and 
stable  revenues  for  the  company  does 
not  conflict  with  other  objectives 
which  mean  more  and  better  service 
to  customers.  In  fact,  they  are  op- 
posite faces  of  the  same  coin.  If  the 
company  does  not  obtain  adequate 
revenues,  it  cannot  furnish  satisfac- 
tory service.  If  customers  are  not 
satisfied,    the   company   cannot   grow 


and  keep  financially  healthy.  So,  let's 
see  how  telephone  rates  do  some  of 
the  other  jobs  assigned  them. 

More  Telephones 

Almost  any  business  likes  to  at- 
tract as  many  customers  as  possible, 
but  it  is  only  in  the  telephone  field 
that  the  added  customers  increase  the 
value  of  the  product. 

The  Browns'  refrigerator  and 
washing  machine  do  their  work  re- 
gardless of  whether  the  neighbors 
have  these  conveniences  or  not. 
Mrs.  Brown  gets  an  extra  kick  out 
of  her  new  fur  jacket  just  because 
none  of  her  friends  has  one  like  it. 
But,  if  the  Browns'  telephone  were 
the  only  one  in  town,  it  would  be  of 
no  use  to  them  at  all.  It  is  more  use- 
ful and  worth  more  to  them  now  than 
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Rates  are  designed  to  encourage  everyone  to  use  the  telephone.     '  'Nothing  is  jnore  hopeful 
for  the  future  of  our  business  than  the  intense  interest  and  desire  of  young  people  to  use 

the  telephone'' 
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it  was  a  few  years  ago,  because  the 
baby  sitter,  the  handyman,  and  lots 
of  other  people  they  want  to  call 
have  had  telephones  put  In  recently. 
So  rates  which  attract  more  and  more 
new  telephone  subscribers  benefit  not 
only  them  but  also  all  other  telephone 
users. 

What  are  the  rate  treatments  espe- 
cially designed  to  do  this?  One  Is  the 
classification  of  telephone  service  be- 
tween business  and  residence.  The 
telephone  Is  of  great  value  to  business 
concerns,  large  and  small.  It  brings 
in  customers  and  saves  time  and 
money  far  In  excess  of  telephone 
charges.  So  almost  any  business  man 
would  think  It  very  poor  economy  to 
try  to  get  along  without  a  telephone. 
On  the  other  hand,  some  moderate- 
Income  families  might  not  feel  able  to 
afford  telephone  service  If  residence 
rates  were  the  same  as  those  charged 
business  establishments.  So  basic 
residence  rates  are  made  lower  than 
business.  In  order  to  build  up  a  large 
residence  development.  This,  In  turn, 
benefits  the  business  customer  and  Is 
the  reason  why  the  Browns'  home 
telephone  costs  less  per  day  than  does 
a  pack  of  cigarettes. 

Another  way  of  attracting  low-In- 
come families  to  join  the  telephone 
system  is  by  offering  party-line  serv- 
ice. In  Belleville,  four-party  resi- 
dence service  can  be  had  for  $1.75  a 
month  less  than  the  Browns'  individ- 
ual line.  It  may  be  this  very  low  rate 
which  encourages  the  Browns'  baby 
sitter  and  handyman  to  have  home 
telephones. 

These  types  of  rate  treatment,  de- 
signed to  encourage  residence  de- 
velopment, have  been  common  for 
many  years  in  this  country.  In  many 
European  countries,  by  contrast,  busi- 


ness and  residence  rates  are  the  same, 
and  party-line  service  Is  rarely  fur- 
nished. This  may  account,  at  least  In 
part,  for  the  fact  that  so  many  more 
of  the  homes  In  this  country  have 
telephone  service. 

Promotional  rates  are  available  to 
business  as  well  as  residence  custom- 
ers. In  Belleville,  for  example,  most 
business  customers  have  flat-rate  In- 
dividual-line service,  entitling  them  to 
an  unlimited  number  of  local  calls. 
In  addition,  to  make  sure  that  every 
business  man  has  a  high-quality  tele- 
phone service  within  his  reach,  the 
telephone  company  also  offers  a  busi- 
ness message-rate  service  at  a  low 
monthly  rate  for  a  limited  number  of 
local  messages,  with  an  added  charge 
for  each  additional  message.  Even 
the  smallest  business  can  afford  this 
service. 

More  Telephone  Calls 

Bell  System  rate  schedules  are  de- 
signed to  encourage  people  not  only 
to  have  telephones  but  to  use  them; 
to  make  telephoning  an  essential  part 
of  their  everyday  way  of  living  and 
doing  business. 

Even  the  seemingly  useless  calls — 
Johnny  chatting  with  the  girl  friend, 
Betty  and  Joan  giggling  over  their 
homework,  little  Susan  babbling  to 
grandma — are  Important  to  the  peo- 
ple Involved.  The  more  that  people 
use  their  telephones,  the  more  satis- 
faction they  get  from  them  and  the 
more  anxious  they  are  always  to  have 
a  telephone. 

"Flat  rates,"  which  permit  custom- 
ers to  make  as  many  local  calls  as 
they  wish  at  a  fixed  monthly  charge, 
are  the  most  effective  means  of  en- 
couraging customers  to  make  the 
greatest     use     of     their     telephones. 
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Rate  schedules  are  designed  to  make  it  easy  for  customers 

to  step  up  from  party  line  to  individual  litie  as  their 

requirements  increase 


They  are  particularly  effective  in  the 
case  of  residence  service.  Experience 
indicates  that  residence  customers 
with  flat-rate  service  make  about 
twice  as  many  local  calls  as  those  who 
have  message-rate  service. 

Customers  like  flat-rate  service  and 
are  willing  to  pay  the  higher  rates  re- 
quired because  they  enjoy  freedom  of 
use  and  get  so  much  service.  Take 
the  Brown  family,  for  instance.  Jim 
Brown  likes  their  flat-rate  service  be- 
cause he  knows  in  advance  just  what 
his  monthly  local  charge  will  be  and 
he  doesn't  have  to  check  up  on  the 
youngsters  to  keep  them  from  run- 
ning up  his  bill.  Mother  certainly 
appreciates  it  when  she  has  to  call  a 
long  list  of  club  members.  Johnny 
and  Betty  are  sure  their  social  lives 
would  be  wrecked  without  free  access 
to  the  telephone.     Even  five-year-old 


Susan  rounds  up  the 
neighboring  cow-girls  by 
telephone. 

This  is  all  to  the  good 
as  far  as  the  telephone 
company  is  concerned. 
Nothing  is  more  hopeful 
for  the  future  of  our 
business  than  the  intense 
interest  and  desire  of 
young  people  to  use  the 
telephone. 

Extended-area  service 
is  another  type  of  rate 
treatment  designed  to  en- 
courage greater  use  of 
the  telephone.  Where 
there  is  a  good  deal  of 
community  of  interest  be- 
tween towns,  customers 
are  glad  to  pay  a  some- 
what higher  monthly 
charge  for  the  wider  call- 
ing privilege.  With  the 
new  extended  service,  Jim  Brown  will 
call  his  mother  every  evening  from 
now  on.  Betty  hopes  several  boys  in 
the  other  towns  are  going  to  call  her 
for  dates.  Mrs.  Brown  will  do  more 
of  her  out-of-town  shopping  by  tele- 
phone. Even  if  the  extended-service 
charge  is  a  bit  higher  than  their 
former  local  rate  plus  former  toll 
charges,  no  one  minds,  because  they 
will  all  get  so  much  more  for  their 
money. 

Special  Services  and  Facilities 

Some  customers  have  needs  for  spe- 
cial services  or  for  facilities  different 
from  those  of  the  average  telephone 
user.  The  telephone  companies  try 
to  meet  such  special  needs  as  far  as 
is  practicable  without  burdening  the 
great  majority  of  customers  by  hav- 
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ing  them  pay  for  costs  incurred  for 
the  benefit  of  a  few. 

Grandma  Brown  is  quite  deaf,  and 
her  telephone  is  equipped  with  an 
amplifying  device.  The  flat  monthly 
charge  for  this  special  set  is  kept  very 
low,  not  only  for  the  benefit  of  those 
with  hearing  defects  but  also  in  the 
interests  of  all  other  customers  who 
may  wish  to  talk  with  them. 

On  the  other  hand,  the  X.Y.  Co., 
the  large  manufacturing  concern  for 
which  Jim  Brown  works,  has  a  rather 
elaborate  intercommunicating  net- 
work specially  designed  for  its  plant. 
The  charges  for  this  recognize  the 
various  service  features,  and  their 
levels  are  commensurate  with  the 
high  value  of  these  special  arrange- 
ments to  the  X.Y.  Co.,  since  they  add 
little  to  the  service  of  anyone  else. 

High-Ouality  Service 

Good  telephone  service  depends  pri- 
marily, of  course,  on  the  operators, 
maintenance  men,  service  representa- 
tives, and  others  who  day  by  day  work 
together  to  furnish  it.  Yet  a  well  de- 
signed rate  schedule  can  also  help  en- 
sure a  high  quality  of  service  by  offer- 
ing only  those  classes  of  service  which 
have  proved  generally  satisfactory 
and  by  influencing  the  amounts  and 
types  of  service  which  customers  use. 
For  example,  the  differentials  between 
individual-line  and  party-line  rates  are 
fixed  at  levels  which,  in  normal  times 
when  facilities  are  available,  encour- 
age customers  to  proceed  naturally 
from  party  to  individual  lines  as  their 
needs  increase. 

When  the  Browns  were  first  mar- 
ried, they  were  on  a  party  line.  As 
the  family  grew  and  their  telephone 


use  increased,  they  found  it  cost  only 
a  little  more  to  change  to  individual- 
line  service.  If  the  rate  difference 
had  been  too  great,  the  Brown  family 
might  have  stayed  on  the  party  line; 
and  as  their  use  increased,  a  generally 
unsatisfactory  service  situation  might 
have  developed. 

Unfortunately,  in  the  present  pe- 
riod of  shortages,  it  is  not  always  pos- 
sible to  give  all  customers  the  type  of 
service  they  need  and  desire.  How- 
ever, rate  schedules  are  designed  so 
that  rate  differentials  will  present  no 
obstacle  to  customers  taking  better 
grades  of  service  as  soon  as  facilities 
are  available. 

Contrast  between  American  toll 
rate  schedules  and  those  in  effect 
abroad  furnishes  another  illustration 
of  the  relation  of  rate  treatment  to 
quality  of  service.  Most  foreign  toll 
schedules  provide  for  "express"  and 
"lightning"  calls  at  progressively 
higher  premiums  over  the  rates  for 
"ordinary"  service.  The  American 
toll  system,  in  effect,  provides  "light- 
ning" service  on  all  calls  and  no  rate 
premium  is  charged. 

Keeping  Costs  Down 

Neither  the  telephone  company  nor 
its  customers  want  to  sacrifice  good 
service  in  an  effort  to  cut  costs.  But 
rates  can  help  avoid  unnecessary 
costs. 

For  instance,  some  time  ago  Jim 
Brown  made  a  call  to  Bill  Smith  in 
Akron  without  knowing  where  Bill 
was  staying.  Several  operators  did 
a  lot  of  work  and  used  expensive  long 
distance  circuits  and  switchboard  fa- 
cilities before  Bill  was  finally  located. 
The  next  time,  Jim  got  Bill's  tele- 
phone number  from   Bill's  secretary 
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BEFORE   EXTENDED   SERVICE 


LOCAL  AREA 


TOLL 


WITH    EXTENDED   SERVICE 


Extended  service  gives  the  customer  }na)i\  more  calls  at  a  lower  cost  per  call  to  both 

company  and  custnm''r 


and  placed  the  call  station-to-station. 
The  call  went  through  much  quicker, 
Jim  saved  money,  and  the  telephone 
company  saved  a  lot  of  operators' 
work  and  circuit  time.  Now  Jim 
clearly  sees  why  the  station-to-station 
rate  Is  made  substantiallv  lower  than 
the  person-to-person  rate,  in  order  to 
encourage  customers  to  place  their 
calls  on  a  station  basis  whenever  pos- 
sible. 

Sometimes  a  type  of  rate  treatment 
reduces  unit  costs  by  making  more 
service  available  at  about  the  same 
total  cost.  The  extended  service  be- 
tween Belleville  and  adjacent  towns 
is  a  case  in  point.  The  Company 
saves  operating,  accounting,  and  other 
work  because  calls  to  these  points  can 
now  be  dialed  by  customers  and  It  Is 
no  longer  necessary  to  ticket  and  time 
the  calls,  compute  and  bill  charges, 
and  so  on.  On  the  other  hand,  with 
extended  service,   customers  make   a 


lot  more  calls,  and  the  company  has 
to  provide  the  circuits  and  other  fa- 
cilities to  carry  the  additional  traffic. 
These  added  costs  may  amount  to 
somewhat  more  or  somewhat  less 
than  the  savings,  but.  In  either  case, 
customers  get  much  more  service 
(sometimes  five  or  six  times  as  much) 
and  the  cost  per  call  Is  'way  down. 

Fair  Distribution  of  Charges 

Telephone  rates  are  applied  in 
accordance  with  established  tariffs 
which  clearly  set  forth  the  classes  of 
service  offered,  the  rates  for  each 
class,  and  the  administrative  regula- 
tions. This  ensures  fairness  through 
the  uniform  application  of  the  sched- 
ule to  all  customers. 

Fairness  also  requires  that  Import- 
ant differences  In  service  be  recog- 
nized by  differences  in  rates.  Party- 
line  customers  pay  less  than  do 
Individual-line    customers,    obviously. 
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because  they  share  the  use  of  their 
Hne.  Business  customers  pay  more 
than  residence  because  telephone  serv- 
ice is  more  vahiable  to  them  and,  as  a 
group,  they  use  it  considerably  more. 
Toll  charges  increase  with  length  of 
haul  and  length  of  conversation. 

On  the  other  hand,  attempts  to 
recognize  too  many  minor  differences 
would  result  in  rate  schedules  so  com- 
plicated that  customers  would  not 
understand  them  and  the  company 
would  find  them  difficult  to  admin- 
ister. Any  workable  rate  schedule 
requires  grouping  of  customers  and 
a  certain  amount  of  averaging  out  of 
charges.  Equity  requires  that  these 
groupings  be  reasonable,  based  on 
type,  amount,  and  scope  of  service, 
and  that  customers  who  receive  the 
same  or  closely  similar  services  under 
like  conditions  pay  the  same  charges. 

An     illustration     of     this     is     the 


gradation  of  exchange  rates  in  ac- 
cordance with  number  of  telephones 
available.  With  their  new  extended- 
area  service,  the  Browns  can  reach 
40,000  telephones  without  a  toll 
charge.  The  telephone  company 
makes  the  same  charge  to  every  other 
family  in  the  state  which  has  the  same 
class  of  service  as  the  Browns  and, 
like  the  Browns,  lives  in  the  built-up 
portion  of  an  exchange  with  about 
40,000  telephones  available  at  local 
rates.  Similarly,  in  the  toll  rate 
schedule  within  the  state,  the  same 
rate  applies  for  calls  between  points 
the  same  distance  apart.  Obviously, 
these  are  fair  methods  of  charging. 

It  may  be  well  to  mention  here  that 
a  fair  distribution  of  charges  does  not 
require  that  each  individual  or  each 
group  of  customers  pay  charges  based 
on   estimated  costs  of  serving  them. 


# 


Within  a  state,  telephotie  users  pay  like  rates  Jor  comparable  kinds  and  amounts  of  service 
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A.  School-to-home  service 
for  shut-in  children 


C.   Microwave  facilities 
for  pipe  lines 


Telephone  cotnpanies  off er  facilities  and  services  at  appropriate  rates  to  meet  the  needs 

of  customers  who  have  special  requirements 
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The  great  bulk  of  the  telephone  com- 
pany's costs  for  basic  services  are  in- 
curred in  order  to  make  it  possible  to 
connect  any  one  telephone  with  any 
other,  and  in  making  these  connec- 
tions, on  demand.  Such  costs  are 
common  to  everyone  and  to  try  to 
separate  them  is  like  trying  to  un- 
scramble eggs. 

Furthermore,  attempts  to  base 
rates  entirely  on  estimated  costs 
would  more  often  than  not  react 
greatly  to  the  customers'  disadvan- 
tage. Take  Joe's  market,  where  the 
Browns  buy  most  of  their  food,  us- 
ually ordering  by  telephone.  Some- 
one might  figure  that  it  doesn't  cost 
much  to  serve  Joe,  because  the  market 
is  right  next  to  the  central  office  and 
Joe  doesn't  make  many  outgoing  calls. 
The  Browns  live  in  the  newer  part  of 
town  and  their  youngsters  make  lots 
of  calls.  So  the  costs  of  serving  the 
Browns  and  many  of  their  neighbors 
might  seem  rather  high.  If  rates 
were  based  on  these  estimates  of 
costs,  Joe's  telephone  bill  might  go 
down  several  dollars  a  month,  it  is 
true,  but  he  would  hardly  notice  the 
difference  in  his  total  cost  of  doing 
business.  At  the  same  time,  the  tele- 
phone rates  for  the  Browns  and  their 
neighbors  would  go  'way  up.  Some 
of  them  might  have  to  give  up  service 
or  change  to  a  busy  four-party  line. 
Rates  based  on  costs  would  obviously 
be  bad  for  them.  But  they  would  be 
bad  for  Joe  too,  because  he  would 
miss  much  of  the  business  they  used 
to  telephone  in.  Joe  would  much 
rather  pay  his  present  rate  and  keep 
his  telephone  busy  with  incoming 
orders. 


Weighing  the  Various  Objectives 

Perhaps  this  brief  discussion  of  the 
various  objectives  of  telephone  rates 
leaves  you  with  the  impression  that 
sometimes  they  pull  in  different  direc- 
tions. Indeed,  sometimes  they  do. 
The  best  quality  service  is  usually  not 
the  least  costly.  Rate  treatment  de- 
signed to  encourage  maximum  use  as 
to  number  and  duration  of  calls  and 
extent  of  area  covered,  if  carried  to 
too  great  lengths,  might  require  rate 
levels  which  would  not  permit  the 
maximum  number  of  customers  to 
have  service.  To  cite  an  extreme — 
we  obviously  couldn't  offer  nation- 
wide flat-rate  service. 

There  is  no  magic  formula  for  re- 
solving these  cross-purposes.  The 
rate  engineer  studies  past  experience 
with  various  service  offerings  and  rate 
relationships  in  his  own  and  other 
territories.  On  the  basis  of  this  ex- 
perience he  weighs  the  pros  and  cons 
and  attempts  to  arrive  at  the  schedule 
which,  in  his  judgment,  will  be  most 
satisfactory  from  all  standpoints. 

The  answer  isn't  the  same  at  dif- 
ferent times  or  in  different  areas. 
Different  circumstances  and  condi- 
tions, and  customers'  habits  and  pref- 
erences, all  have  to  be  taken  into  ac- 
count. By  way  of  illustration,  when 
both  flat  and  message  rates  are  of- 
fered, in  some  areas  almost  no  one 
takes  message-rate  service  while  in 
other  areas  there  is  a  fair  amount  of 
measured  service.  Similarly,  many 
residence  customers,  in  some  areas, 
seem  fairly  well  satisfied  with  party- 
line  service  while  in  other  areas  rela- 
tively few  consider  this  service  ade- 
quate. These  and  many  other  differ- 
ences in  customer  attitudes  are  taken 
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into  account  in  designing  the  different 
rate  schedules. 

Another  important  factor  is  the 
relative  levels  of  revenue  require- 
ments in  different  states.  Since  intra- 
state service  in  each  state  and  inter- 
state toll  service  are  subject  to  differ- 
ent regulatory  authorities,  each  must 
stand  on  its  own  feet  financially.  Dif- 
ferences in  revenue  requirements  may 
affect  rate  structures  as  well  as  rate 
levels.  For  example,  in  one  state, 
individual  line  and  two-party  flat 
rates  may  be  low  enough  to  promote 
a  large  residence  development.  In 
another  state,  where  rate  levels  are 
necessarily  higher,  four-party  flat  rate 
or  two-party  message  rate  service  may 
be  added  at  lower  rates  to  attract  low- 
income  customers.  An  independent 
company  operating  two  or  three  small 


exchanges  must  view  its  rural  rates  as 
its  major  source  of  revenue,  while  to 
a  company  operating  in  large  cities 
this  would  be  less  significant.  These 
differences  must  be  duly  recognized  in 
the  rate  schedules  in  order  that  each 
company  may  meet  its  revenue  re- 
quirements in  each  state. 

Thk  major  objectives  of  rate  mak- 
ing are  always  the  same:  "The  most 
service  and  the  best  at  the  least  cost 
to  the  public  consistent  with  financial 
safety."  Since  conditions  may  differ 
widely,  rate  engineers  strive  not  for 
uniformity  of  rate  schedules  but  to 
develop  the  best  possible  solution  to 
the  rate  problems  of  each  area,  so 
that  all  may  accomplish  the  basic  ob- 
jectives to  the  greatest  possible  ex- 
tent. 


Merry  Christmas! 

In  recent  years,  the  evening  cheap  rate  for  trunk  calls  has  been  sus- 
pended throughout  the  United  Kingdom  on  three  days  at  Christmas 
and  on  New  Year's  Day,  with  the  object  of  freeing  from  duty  on  those 
days  some  of  the  evening  operating  staff. 

For  the  past  two  years,  however,  in  order  that  staff  relief  could 
be  given  on  the  days  most  appropriate  to  the  staffs  north  and  south 
of  the  Border,  the  suspension  was:  Scotland — 25th  and  31st  Decem- 
ber and  1st  and  2nd  January;  Rest  of  U.K. — 24th,  25th  and  26th 
December  and  ist  January. 

This  arrangement  has  proved  to  be  more  satisfactory.  On  these 
evenings,  traffic  levels  were  25  to  40  percent  below  those  of  a  nor- 
mal evening  and,  in  general,  each  member  of  the  operating  staff  was 
free  on  at  least  one  of  the  holidays. 

From  I'clccom III iiiiiiiittdiis  of  the  Ignited  Kingdom  Post  Office 


Despite  Specialised  Equipment  and  Modern  Methods^  It  Is 

The  Man  on  Foot  or  on  Snow  Shoes  Who  Closes  the  Gap 

And  Maintains  Service  Where  the  Snow  hies  Deep 


Operating  in  the  Hazards 
Of  Deep  Snow 


Stuart  Shaw 


Winter  comes  to  all  the  Bell  System's  Associated  Companies,  but  some 
get  more  than  others.  The  one  which  gets  the  most,  and  encounters 
the  most  spectacular  problems,  is  probably  The  Alountain  States  Tele- 
phone and  Telegraph  Company ,  ichose  territory  extends  from  the 
Canadian  border  to  the  Mexican,  and  embraces  the  Rocky  Mountains. 
So  for  our  If  inter  issue  zve  solicited  from  that  Company  the  follow- 
ing description ,  in  ivords  and  pictures,  of  ivhat  it  is  like  to  carry  on  in 
the  high,  cold,  snozvy  country  u'hich  it  serves.      Editor. 


Snow  had  started  falling  early  last 
winter  on  Elwood  Pass,  nearly  12,000 
feet  above  sea  level  in  the  rugged 
mountains  of  south-central  Colorado, 
and  by  Christmas  of  195 1  it  had 
reached  an  actual  measured  depth  of 
12  feet  on  the  level — only  there 
wasn't  any  level.  It  was  all  up  and 
down,  and  violent  winds  had  created 
mountainous  drifts. 

The  Denver-Durango  toll  line  of 
The  Mountain  States  Telephone  and 
Telegraph  Company,  that  connects 
Durango,  Colo.,  with  larger  centers 
on  the  eastern  slope  of  the  Rocky 
Mountains,  had  gone  out  of  service 


late  in  December.  Of  course  there 
were  other  ways  to  get  in  to  Durango 
telephonically :  down  from  Grand 
Junction  on  the  north  or  up  from  xA.1- 
buquerque,  N.  M.,  on  the  south.  In 
addition  to  through  carrier  circuits 
that  were  quickly  rerouted  over  a 
round-about  path,  this  line  carried 
two  physical  circuits  and  one  phantom 
circuit,  and  the  loss  of  these  facilities 
would  be  felt — what  with  toll  usage 
on  the  up  grade. 

The  trouble  lay  in  a  17-mile  sec- 
tion of  line  between  Pagosa  Springs 
and  Alamosa  that  follows  an  old 
wagon  road  over  Elwood  Pass.     The 
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This  is  FJwood  Pass  a  mile  East  of  the  top.      The  telephone  pole  line^  extending  from 

the  bottojn  center  of  the  picture  to  the  upper  right.,  passes  the  Elwood  shelter  cabin  in  a 

clump  of  trees  at  the  left  just  before  the  line  enters  the  heavy  timber 


modern  automobile  highway,  con- 
structed since  the  telephone  line  was 
built,  follows  a  different  route  in  this 
section.  The  result  was  that  for 
years  the  winter  maintenance  on  this 
section  of  line  had  to  be  carried  out  by 
men  on  snowshoes.  Relief  cabins 
stocked  with  provisions  were  located 
on  the  route,  because  going  in  there 
in  winter  involved  a  trip  of  several 
days  fraught  with  danger  from  snow- 
slides,  extreme  weather,  and  exhaus- 
tion. 


These  hardships  are  not  new  to 
Mountain  States  men,  for  they  have 
faced  them  over  the  years  in  many 
crossings  of  the  main  range  of  the 
Rockies.  They  were  first  faced  'way 
back  in  the  '80s  when  a  line  was  built 
over  Mosquito  Pass  to  reach  the 
booming  mining  camp  of  Leadville 
and  connect  it  with  Denver.  They 
occurred  again  on  Imogene  Pass,  be- 
tween the  mining  towns  of  Ouray  and 
Telluride,  Colo. — but  that  line  was 
rolled  up  and  abandoned  a  number  of 
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I  T/j/j-  /j  Elwood  Pass  as  it  starts  down  the  West  side  of  the  mountains.  Here  too  keen 
\  eyes  will  find  the  pole  line  running  from  the  bottom  center  of  the  picture  diagonally  to 
the  right  to  disappear  among  the  trees  in  the  background 


years  ago  In  favor  of  easier  available 
routes. 

And  they  were  present  on  Inacces- 
sible Argentine  Pass,  at  13,000  feet 
above  sea  level,  where  the  line  was 
even  buried  underground  to  keep  it  In 
place — only  to  have  the  mountain  rats 
eat  off  the  insulation  so  It  had  to  be 
brought  above  ground  again  and 
heavy  conductors  placed  on  heavily 
guyed  poles  to  resist  the  arctic  condi- 
tions. The  Argentine  Pass  line  was 
replaced  In   1940  by  one  over  Love- 


land  Pass  at  12,000  feet  that  follows 
the  main  automobile  highway  between 
Denver  and  Grand  Junction  and  Is 
never  far  from  the  road.  As  a  mat- 
ter of  fact,  this  latter  line  gives  little 
trouble  because  of  its  heavy  construc- 
tion, although  occasionally  a  snow- 
slide  comes  down  and  simply  moves 
off  with  a  whole  section  of  It,  poles 
and  all. 

It  Is  only  natural  to  wonder  why, 
over  the  years,  telephone  lines  have 
been    built    In    such    difficult    places, 
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where  men  have  to  go  afoot  to  repair  In  spite  of  every  effort  on  the  part 
them.  It  is  because  in  the  early  days  of  telephone  crews  operating  from 
they  were  built  to  reach  the  mining     Alamosa  on  the  east  and  Durango  on  , 


camps  and  the  mining  camps  were 
where  the  ore  was.  Wagon  roads 
were  built  between  these  camps,  and 
the  telephone  lines  quite  naturally 
followed  these  routes.  Then  along 
came  the  horseless  carriage,  and  bet- 
ter roads  were  developed  over  more 
favorable  routes  during  a  period  of 
a  good  many  years,  and  the  telephone 
lines  were  frequently  left  on  aban- 
doned roads  that  became  little  better 
than  foot  trails  in  some  sections.  Re- 
building those  lines  over  new  routes 
has  been  carried  on  gradually,  but  it 
is  an  expensive  business. 


the  west,  winter  ruled  supreme  on  El- 
wood  Pass.  Using  the  experience  and 
the  equipment  that  have  proved  effec- 
tive in  other  years,  local  repair  forces 
and  construction  crews  were  still  un- 
able to  penetrate  the  mountainous 
drifts  and  dangerous  slide  areas  that 
locked  this  section  from  the  outside 
world.  It  took  58  days  to  get  that 
toll  line  back  in  service. 

Photographs  taken  from  the  air  in- 
dicated that  in  places  the  line  was 
completely  burled  in  the  snow  and 
that  in  numerous  instances  large  trees 
had  been  carried  down  by  the  weight 


Pack  trains  have  been  used  in  the  past 
to  get  supplies  in  to  telephone  job 
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Dog  tenons  have  served  a 


need    also — as    here 
Cottonwood  Pass 


on 


1 


of  snow  and  the  wind  and  had  fallen 
through  the  line,  breaking  or  short- 
circuiting  the  wires. 

Even  the  Company's  Sno-Cat,  a 
4,000  pound  juggernaut  with  four 
powered  pontoons  and  cleated  tracks, 
couldn't  penetrate  the  winter  wonder- 
land west  of  Alamosa. 

Built  especially  for  winter  toll  line 
patrols,  and  so  powerful  that  it  can 
pull  itself  out  of  almost  any  difficulty 
encountered  on  the  trail,  the  Sno-Cat 
had  mastered  the  snow  conditions  of 
other  years.  Even  in  this  case  it 
might  have  rammed  its  way  through 
some  of  the  deep  drifts  created  by  12 
feet  of  snow  driven  by  60  mile-an- 
hour  winds.  But  the  end  wouldn't 
justify  risking  the  lives  of  men.  The 
crew  would  be  in  great  danger  at 
many  points  from  snowslides  that 
would  start  at  a  whisper,  as  well  as 
from    the    chance    of    upsetting    the 


vehicle  on  the  heavily  drifted  shelf 
roads  skirting  perilous  cliffs. 

The  'Cat  is  able  to  carry  four  men 
in  an  aluminum  cab  which  is  com- 
pletely inclosed  to  shield  them  from 
the  weather.  It  contains  a  heater  and 
sleeping  bags,  air  mattresses  and 
food  supplies  for  emergency.  When 
needed,  a  ski-equipped  trailer  capable 
of  carrying  over  a  ton  of  supplies  can 
be  towed  behind. 

But  the  'Cat  was  unable  to  travel 
on  the  steeply  inclined  snow  where  it 
had  drifted  in  on  ledge  roads.  Some 
thought  was  given  to  bringing  dog 
teams  up  from  Aspen,  but  the  danger 
would  still  be  there,  as  slides  were 
running  constantly.  Supervisory  peo- 
ple decided  that  the  risk  of  sending 
men  in  there  was  too  great. 

It  was  a  good,  real-life  illustration 
of  our  well-known  statement  of  prin- 
ciple  that   "No  job   is   so   important 
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The  S no-Cat  is  today's  answer 

to  the  challeyige  of  the  steep  ajtd 

snowy  slopes  and  passes 


and  no  service  is  so  urgent  that  we 
cannot  take  time  to  perform  our  work 
safely." 

When  snowslide  conditions  became 
somewhat  less  hazardous,  bulldozers 
were  called  in  and  set  to  work  from 
both  ends  of  the  closed  section,  clear- 
ing out  the  road.  It  was  slow  busi- 
ness, and  dangerous  too.  Slides  were 
still  a  threat,  and  with  almost  con- 
tinuous snow  storms,  roads  drifted  in 
behind  the  bulldozers. 

Finally,  after  58  days  of  work  and 
wait,  of  advance  and  retreat,  the 
crews  reached  opposite  sides  of  the 
three-mile  section  covered  by  McCor- 
mack  Slide.  Oh  yes,  these  slides 
"run"  in  the  same  places  every  year 


and  have  names — nicknames,  even — 
and  there  is  much  spirited  wagering 
on  when  this  one  or  that  one  will 
"run,"  that  is,  come  thundering  down 
a  mountain  carrying  everything  be- 
fore it,  snapping  off  trees  like  match- 
sticks.  McCormack  Slide  is  always 
too  dangerous  to  be  covered  in  any 
way  but  afoot  and  carefully.  That 
was  done  in  this  case. 

And  so  on  February  18,  1952,  the 
last  splice  was  finally  made  and  the 
precious  thread  of  communication  was 
restored. 

A  sample  of  the  conditions  encoun- 
tered is  revealed  in  the  log  of  one  of 
the  crews  that  related  laconically 
under    date    of    February    8,    1952: 
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"Took  14  trees  out  of  line  and  cleared 
137  wire  breaks  yesterday  and  to- 
day." 

You  ask,  "Is  it  worth  it,  just  to  en- 
able people  to  talk  to  one  another?" 
Well,  telephone  men  have  thought  so 
for  quite  a  few  years  now,  and  will 
probably  go  right  on  thinking  so. 

But  it  is  not  too  surprising  to  learn 
that  the  death  sentence  has  been 
passed  on  part  of  this  line.  The 
through  service  will  be  provided  by 
a  modern  carrier  system  over  a  more 
circuitous  route. 


At  the  time  the  line  over  Elwood 
Pass  was  restored,  actual  snowfall  in 
the  area  had  been  measured  at  500 
inches,  or  more  than  -//  fcetl  Of 
course  it  had  packed  down,  but  that 
was  the  cumulative  total  measured 
after  each  fall. 

Such  figures  and  descriptions  may 
give  an  entirely  false  idea  of  winters 
in  the  Mountain  States  area.  Al- 
though arctic  conditions  are  the  rule 
at  10,000  feet  or  above,  residents  of 
Denver  and  other  plains  cities  about 
5,000   feet   didn't   shovel   their   side- 


But  to  reach  the  wireSy  in  many  places^  the  weary  miles  still  must  be  covered  afoot 
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The  Winter  snow  piles  deep 

walks  more  than  two  or  three  times 
last  winter,  and  on  a  few  occasions 
whisked  off  light  snow  with  a  broom. 

In  the  same  period  of  the  Elwood 
Pass  difficulty,  a  telephone  crew  was 
out  for  several  days  when  service 
failed  on  Cumbres  Pass,  between  An- 
tonito,  Colo.,  and  Chama,  N.  M. 
Out  of  25  miles  of  line,  five  miles 
were  completely  buried  and  out  of 
sight  under  the  snow. 

Overtaken  by  a  severe  blizzard 
through  which  they  could  not  proceed, 
this  crew  was  compelled  to  spend  the 
night  in  the  Sno-Cat,  where  they  made 
good  use  of  the  emergency  rations 
and  sleeping  bags  carried  for  just 
such  a  purpose.  Telephone  people  at 
Alamosa  became  alarmed  at  failure 
of  the  crew  to  report  in  by  telephone, 
and  sent  out  an  airplane  the  next  day 


which  located  them  and  determined 
that  they  were  not  in  need  of  help. 

During  the  time  this  line  was  out 
of  service  a  radio  channel  was  utilized 
to  connect  the  facilities  of  the  inde- 
pendent company  at  Chama  to  the 
general  telephone  network  at  Sante 
Fe.  The  radio  link  has  proved  a  use- 
ful addition  to  the  facilities  available 
to  Chama,  and  plans  are  under  way 
to  continue  radio  operation  in  the 
Sante  Fe — Chama  section. 

On  another  occasion  last  winter  a 
dog  team  of  Alaskan  Huskies  was 
chartered  and  used  successfully  to 
transport  men  and  supplies  to  repair 
line  breaks  on  Cottonwood  Pass  in 
central  Colorado. 

No  doubt  the  most  difficult  cross- 
ings of  the  mountains  are  to  be  found 
in  Colorado  because  they  are  the 
highest,  but  severe  weather  conditions 
occur  in  other  states  of  the  Mountain 
territory,  notably  Utah,  Wyoming, 
and  Montana,  with  a  little  of  it  in 
Idaho,  too. 

Blizzards  on  the  Wyoming  plains 
can  be  sudden  and  treacherous,  but 
the  greatest  snow  difficulty  is  encoun- 
tered over  in  the  Jackson's  Hole 
country,  a  famous  dude  ranch  and 
hunting  area.  Every  winter  some 
trouble  occurs  on  Two-Gwo-Tee  Pass 
between  Lander  and  Jackson.  A  Sno- 
plane  is  used  in  this  area  for  trans- 
portation over  the  heavily  drifted 
snow.  It  is  a  cab  on  skis  that  is  driven 
by  a  motor  and  airplane  propeller. 
It  carries  two  men. 

A  motor  driven  toboggan  with 
cleated  track  has  been  used  with  some 
success  in  Idaho. 

The  reason  for  different  mobile 
equipment  in  different  areas  is  that 
snow  conditions  var\'  by  localities. 

Surprisingly  enough,  the  telephone 
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maintenance  people  in  Montana  will 
tell  you  that  it  is  not  a  "snow  coun- 
try." Sure,  the  temperatures  are  low 
now  and  then,  they  say,  and  snow  may 
drift  over  the  roads,  particularly  in 
eastern  Montana.  The  Sno-Cat  that 
was  stationed  at  Helena  last  winter 
was  used  only  once,  and  that  was  in 
rescue  operations  after  an  airplane 
crash  high  in  the  mountains.  This 
winter  the  Montana  people  planned 
to  station   the  'Cat  in  eastern   Mon- 


tana, probably  at  Glasgow,  where  it 
would  be  of  more  use  when  roads 
drifted  in  and  were  blocked  to  auto- 
mobile travel. 

A  wide  right-of-way  has  been  cut 
through  trees  on  the  Helena— Salt 
Lake  City  toll  line  so  that  it  Is  rela- 
tively trouble-free. 

Some  trouble  is  encountered  on  the 
line  between  Logan,  Utah,  and  Mont- 
pelier,  Idaho,  of  some  forty  miles 
over  the  mountains.      In  the  past  it 


Above:  The  McCormack  snow  slide 
area  from  the  air.  Right:  An  extra- 
ordinary photograph.,  made  some 
years  ago.,  of  a  snow  slide  desceiiding 
on  a  Jour-horse  team  and  three  tele- 
phone men.  It  was  a  small  slide., 
and  there  were  no  casualties 
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In  the  end,  it  is  me>i  o>i  Joot  or  on  snowshoes  who  actually  join  the  broken  threads  of 

conunntiication 


was  cleared  by  men  on  snow  shoes, 
but  for  the  last  two  years  a  motorized 
unit  called  the  Sno-Shu  has  been  help- 
ful. 

Greatest  winter  maintenance  trou- 
ble in  Utah  occurs  between  Provo  and 
Price  on  the  Denver— Grand  Junc- 
tion—Salt Lake  toll  line.  The  line 
ranges  up  to  ten  miles  from  U.  S. 
Highway  50,  reaching  an  elevation  of 
10,185  feet  at  Mapleton  Canyon.  It 
continues  down  to  an  elevation  of  7,- 
477  feet  at  Soldiers  Summit  and  on 
into  Price.  From  January  to  June  of 
1952  there  were  14  total  failures  in 
this  section.  In  some  instances  25  and 
30  foot  poles  were  ten  feet  under  the 
snow,  with  resultant  broken  poles, 
crossarms  and  wires.  Restorations 
were  made  with  twisted  pair  and 
spiral-four  cable.  In  many  places  on 
this  line  the  terrain  is  so  steep  that 


only  men  on  snow  shoes  can  reach  the 
line,  and  transportation  of  material  is 
a  problem. 

Despite  this  emphasis  on  the  spec- 
tacular, we  are  gradually  getting  rid 
of  our  most  difficult  winter  mainte- 
nance problems,  either  by  rerouting 
lines  so  they  are  more  accessible  from 
highways  or  by  utilizing  results  of  the 
latest  research  in  carrier  systems, 
which  permit  their  use  over  circuitous 
routes. 

Yet  even  with  the  help  of  motor- 
ized equipment  and  modern  methods, 
in  the  final  analysis  it  is,  as  it  always 
has  been,  the  man  on  foot  or  on  snow 
shoes  who  actually  closes  the  break 
and  restores  the  flow  of  communica- 
tion so  that  other  men  and  women 
may  go  on  talking  with  each  other 
across  the  length  and  breadth  of  the 
land. 


Advance  Planning  for  Retirement 


Laurence  N.  Roberts 


Mr.  Roberts  was  employmeiit  activities  supervisor  of  The  Pacific 
Telephone  and  Telegraph  Company  at  the  time  of  his  retirement 
on  June  JO,  1951.  He  had  long  been  active  in  the  work  of  the 
Telephone  Pioneers  of  America,  and  zvas  a  vice  president  of  the 
Telephone  Pioneers  Association.  The  following  paragraphs  are 
quoted  from  The  Telephone  Pioneer,  quarterly  publication  of  that 
organization.  Editor 


Retirement! — what  a  word!  To 
some,  It  appears  to  mean  the  end  of 
everything;  the  end  of  their  life's 
work,  with  nothing  further  remain- 
ing to  achieve.  To  others,  "retire- 
ment" Is  a  technical  word,  applied  to 
the  completion  of  one  phase  of  their 
careers.  It  Is  not  the  end  of  life;  not 
a  time  to  fold  the  hands  and  wait. 

Our  real  endeavor  at  retirement 
should  be  to  continue  to  try  to  bring 
into  fruition  the  purpose  In  life  we 
have  been  striving  all  along  to  ac- 
complish. Our  problem  now,  as  Dr. 
Harry  Benjamin  reminds  us.  Is  "not 
to  add  years  to  our  life,  but  to  add 
life  to  our  years." 

So  much  for  what  retirement 
means.  Now  comes  the  question: 
What  steps  can  we  take  to  prepare 
for  It?  What  are  the  basic  things 
we  should  consider  In  making  our 
plans? 

1.  Start  planning  early. 

2.  Enjoy  living. 

3.  Keep    your    plans    within    your 
physical  ability. 

4.  Make   your   plans    fit   your    In- 
come. 


5.  Have  a  hobby. 

6.  Have  an  objective. 

7.  Stay    where     your     roots     are 
down. 

Start  Planniftg  Early 

In  a  measure.  In  entering  upon  our 
new  career  we  face  the  same  prob- 
lems we  faced  when  we  embarked 
upon  our  first.  If  we  were  not  pre- 
pared. If  we  had  not  adjusted  our- 
selves to  life,  we  had  a  long,  hard 
struggle  to  make  up  for  our  deficien- 
cies. The  adjustment  to  our  new 
career  will  be  easy  or  hard,  short 
or  long,  depending  upon  the  same 
factors. 

Intelligent  planning  In  advance 
will  not  only  prepare  us  for  the 
change,  but  will  help  us  to  know  what 
we  are  going  to  do  and  how  we  ex- 
pect to  accomplish  It.  It  will  help  us 
to  bring  our  plans  into  balance  with 
our  expected  Income  and  provide  an 
incentive  for  saving  money.  It 
makes  no  difference  if  we  change  our 
plans  a  hundred  times  before  we 
actually  retire.  The  planning  will 
have  been  fun.     It  will  have  helped 
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This   7'etired  telephone   ?nans   talent   not 

only  satisfies  a  creative  urge  J  or  him,  but 

helps  others  to  an  objective  viewpoint  before 

they  are  ready  to  retire 

us  to  adjust  our  point  of  view,  ena- 
bling us  to  look  forward  to  our  new 
status  with  keen  anticipation  rather 
than  dread. 

Enjoy  Living 

If  you  haven't  enjoyed  life  and 
living  before  retirement,  the  act  of 
retirement  will  not  give  you  this  en- 
joyment. It  has  been  truly  said  that 
this  world  Is  not  a  happiness  factory. 
One  who  is  content  merely  to  stay 
alive  and  sees  no  point  in  trying  to 
do  anything  with  his  life,  either  to 
make  it  better  or  to  make  his  sur- 
roundings a  better,  happier  place, 
will  be  deprived  of  much  joy  and  sat- 
isfaction. He  will  always  be  piling 
bricks,    never    building    a    cathedral. 


But  the  man  or  woman  who  lives  to 
be  able  to  say  at  the  end  of  life,  "I 
have  fought  the  good  fight  and  run 
a  good  race"  will  find  the  way  to 
happiness. 

It  is  not  given  to  many  to  shout 
from  the  mountain  tops.  Most  of  us 
must  live  in  the  valley.  Our  deeds 
go  unsung  and  unheralded,  but  those 
minor  satisfactions  which  make  for 
the  enjoyment  of  living  are  not  de- 
pendent upon  the  plaudits  of  the 
crowd,  but  upon  the  knowledge  of  a 
life  well  lived  before  God  and  man. 

If  you  desire  happiness,  don't  seek 
it  for  yourself  but  give  it  to  others. 
You  can't  pull  yourself  up  by  your 
boot  straps.  You  can  have  friends, 
and  all  they  mean,  only  when  you 
forget  about  yourself  and  become  a 
friend  to  others.  This  is  not  so  much 
doing  things  as  it  is  a  point  of  view. 
It  is  the  spirit  which  is  exemplified  on 
the  three  sides  of  the  Pioneer  em- 
blem, and  can  be  felt  as  a  tangible 
thing  at  Pioneer  gatherings,  and  es- 
pecially at  General  Assembly  meet- 
ings. 

Keep  Your  Plans  Within 
Your  Physical  Ability 

Many  people  make  the  mistake  of 
assuming  that  at  60  or  65  they  will 
have  the  same  energy  they  had  at 
50  or  55.  They  forget  that  at  60  or 
dt^  they  will  be  on  the  down  grade  as 
regards  physical  endurance.  I  know 
a  retired  man  who  at  50  decided  he 
wanted  twenty  acres  to  farm  when 
he  retired.  At  55  he  reduced  it  to 
ten  acres,  and  at  60  he  came  down  to 
five.  At  retirement  age,  (yz^,  he 
rented  a  house  on  a  large  lot  and 
finds  that  it  gives  him  all  he  can  take 
care  of. 
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My  own  experience  Is  a  case  In 
point.  My  wife  and  I,  at  55,  held  a 
typical  telephone  conference  to  de- 
cide what  our  fundamental  plan  for 
retirement    should   be.      We   wanted 


with  8-foot  manzanlta  brush.  We 
lost  sight  of  everything  In  visualizing 
that  land  converted  into  our  dream 
home. 

Our  plan  Is  working  out,  but  we 


to    travel,    I    wanted    physical    exer-      would  have  had  fewer  problems  men- 


clse  for  health  and  happiness.  We 
wanted  to  be  near  our  friends,  and 
live  in  a  good  all-year-'round  climate. 

We  finally  settled  on  a  place  ap- 
propriately called  Paradise,  175 
miles  from  our  home  base  at  San 
Francisco.  The  elevation  is  about 
1800  feet,  which  is  out  of  the  ex- 
treme heat  and  below  the  normal 
snow  line.  Between  ten  and  fifteen 
thousand  people,  many  of  whom  are 
retired,  live  on  this  heavily  wooded 
ridge  of  Paradise.  Everything  grows, 
especially  the  weeds  and  poison  oak, 
and  there  is  plenty  of  cheap  water. 

You  would  think  that  we,  of  all 
people,  who  had  spent  years  counsel- 
ing with  retired  and  about-to-retire 
people,  would  have  been  sensible  In 
acquiring  a  place.  But  no — what  did 
we  do  ?  We  went  hog  wiki  and 
bought    two    acres,    thickly    covered 


tally,  physically,  and  financially  If  we 
had  given  more  serious  consideration 
to  our  physical  limitations.  If  one  is 
to  build  a  retirement  home,  it  is  best 
to  complete  the  home  before  retire- 
ment and  thus  avoid  getting  in  be- 
yond one's  depth,  unless,  of  course, 
there  is  plenty  of  money! 

Make  Your  Plans 
Fit  Your  Incotne 

Regardless  of  how  well  you  plan, 
It  will  probably  cost  you  more  to  live 
after  retirement  than  you  think.  It 
Is  like  planning  a  vacation.  You  esti- 
mate very  carefully  what  it  will  cost, 
then  add  50  per  cent,  and  If  you  are 
lucky  you  don't  have  to  wire  home 
for  more  money.  Most  of  us  in  our 
plan  for  retirement  figure  pretty 
close    on    the    money    we    will    have 


Pioneers  of  both  sexes  and  various  ages  are  shown  completing  a  course  in  furniture 
upholstery  which  was  sponsored  by  a  Pioneer  Chapter 
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available,  giving  consideration  to  liv- 
ing cost  (and  who  can  estimate  that 
correctly  today?),  medical  and  hos- 
pital insurance,  trips,  etc.,  but  we 
don't  leave  much  margin  for  emer- 
gencies. 

We  are  then  faced  with  two  al- 
ternatives, either  cutting  out  some  of 
the  things  we  planned  to  do,  or  sup- 
plementing our  income. 

There  is  another  angle  to  making 
your  plans  fit  your  income.  Do  your 
plans  permit  you  to  continue  your 
present  standard  of  living?  Through- 
out our  working  lives  we  have  gradu- 
ally raised  our  standard  of  living  in 
accordance  with  increased  earnings. 
At  retirement  most  of  us  face  a  re- 
duced income. 

This  problem  presents  probably 
the  greatest  single  difficulty  during 
the  adjustment  period.  It  is  very 
easy  to  raise  our  standard  of  living 
but  very  difficult  to  reduce  it  and 
stay  happy. 

Too  often  in  our  planning  we  de- 
duct all  the  things  we  won't  need  to 
do  after  retirement,  forgetting  how 
much  a  part  of  our  lives  some  of 
those  things  have  become.  Serious 
thought  as  to  how  you  can  most 
nearly  continue  your  present  stand- 
ard of  living  will  go  a  long  way  to- 
ward easing  the  adjustment  period. 
Just  to  get  the  feel  of  things,  some 
people  try  the  plan  of  living,  during 
their  last  year  of  employment,  on  the 
same  amount  of  money  they  expect 
to  have  available  after  retirement. 

Have  a  Hobby 

HoBHiES  are  important.  Pioneers 
for  years,  through  counseling,  hobby 
shows,  and  hobby  clubs,  have  empha- 
sized  the   desirability   of   every   Pio- 


neer's having  one  or  more  hobbies  at 
retirement.  Sometimes,  however, 
the  implication  is  that  if  you  have  a 
hobby  all  your  troubles  are  at  an  end. 
It  just  isn't  so.  However,  when  hob- 
bies are  fitted  into  a  balanced  pro- 
gram of  living,  they  are  extremely 
important  in  helping  to  maintain  a 
continuing  interest  in  life;  they  sat- 
isfy that  creative  urge  which  seems 
to  increase  as  people  get  older. 

Hobbies  are  important  for  another 
reason.  They  add  interest  and  zest 
to  life  and  help  us  to  have  an  objec- 
tive point  of  view  before  we  retire. 
All  of  us  have  latent  talents  not  uti- 
lized on  our  job,  and  if  through  lazi- 
ness or  other  causes  our  sole  interest 
in  life  is  our  job,  these  latent  talents 
are  apt  to  shrivel  and  die.  Then, 
when  we  feel  the  need  of  other  in- 
terests at  retirement,  we  have  a  hard 
time  finding  anything  we  can  or  want 
to  do.  It  is  not  important  that  the 
same  hobbies,  selected  early  in  life, 
be  continued,  but  if  one  has  formed 
the  habit  of  utilizing  latent  talents  it 
is  no  problem  to  change  to  other,  per- 
haps more  suitable,  hobbies  at  retire- 
ment. 

Have  an  Objective 

Plan  towards  something.  Is  it  a 
house  in  the  country,  a  farm,  another 
job,  travel,  fishing,  hunting,  garden- 
ing, that  you  will  want  after  retire- 
ment? Whatever  it  is,  start  point- 
ing that  way  some  years  beforehand. 
We  purchased  our  place  five  years  be- 
fore retirement;  had  a  garage  with  a 
living  room  built  for  week-end  use; 
planted  a  family  fruit  and  nut  or- 
chard; planned  the  gardens  and 
started  drawing  plans  for  the  house. 
Needless  to  say,  we  changed  the  plans 
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every  few  months,  but  when  we  re- 
tired we  were  pretty  well  set. 

We  had  a  lot  of  fun  developing 
the  place  and  making  plans  and  if  at 
retirement  health  or  other  causes  had 
made  us  abandon  them,  it  would  still 
have  been  well  worth  while.  We 
would  have  had  no  trouble  shifting 
to  something  else.  Our  plan  is  prob- 
ably more  than  we  should  have  un- 
dertaken, but  it  is  better  to  be  too 
ambitious  than  to  drift  along  without 
knowing  where  you  are  going. 

Stay  Where  Your 
Roofs  Are  Down 

This  is  a  general  rule.  Many  peo- 
ple have  found  happiness  by  moving 
away  from  their  home  surroundings, 
but  they  are  the  exceptions  which 
prove  the  rule.  Surveys  of  the  re- 
tirement situation  seem  to  show  quite 
conclusively  that  for  the  most  part 
those  who  stay  where  their  roots  are 


down  have  the  happiest,  best  bal- 
anced life. 

The  desire  to  go  and  live  where 
the  sun  always  shines  causes  many 
people  to  overlook  the  values  they 
are  giving  up.  New  friends  and  new 
activities  never  replace  the  old,  fa- 
miliar associations.  You  never  real- 
ize how  lonely  you  can  be  with 
strangers  all  around  you  until  you 
have  moved  away  from  your  old  sur- 
roundings. 

Each  Must  Decide 

I  SHOULD  like  to  say  that  in  writing 
this  article  it  has  not  been  my  Inten- 
tion to  try  to  suggest  a  panacea  for 
all  individual  retirement  problems. 
Individuals  and  their  needs  are  dif- 
ferent; each  must  decide  for  himself 
what  he  seeks  in  life  and  how  he  can 
best  attain  it. 

Here's  happy  retirement  planning 
to  you  ! 


25 
Years 
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Formal  opening  of  service  to  miother  country  was  a  momentous 

occasion.     A.  T.  &  T.  President  Walter  S.  Gifford,  in  the  presence 

of  many  compayiy  officials.,  greets  the  French  Minister  of  Commerce 

and  Industry  in  Paris  on  March  2S 

On  the  European  side:  On  January  20  the  Netherlands  Minister  of 
Foreign  Affairs  {right)  carried  on  his  end  of  the  initial  overseas 
conversation  in  Amsterdam^  in  the  presence  of  the  Director-General 
of  the  Service  {left)  and  two  representatives  of  the  American  Legation 


Overseas  telephone  service  had  been  successfully  established  on  a  commercial 
basis  in  1927,  and  its  extension  to  foreign  countries  proceeded  rapidly  in  the 
years  thereafter,  until  today  more  than  96  per  cent  of  the  world's  telephones 
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Overseas  switchboards 
at  The  Hague  {center) 
and  Berli)i  {bottom) 
looked  }iot  very  differ- 
ent from  ours  25 
years  ago 


One  of  the  pleasant  consequences  of  the  estab- 
lishment of  service  with  France  was  that, 
couple  of  years  later,  a  picture  syndicate  was 
able  to  import  this  photo  of  Mines.  Costes  and 
Belloiite,  in  Paris,  talking  with  their  aviator 
husbands  in  New  York  after  their  successful 
trans-Atlantic  flight 


are  within  voice  reach  of  this  country.     In  the  first  quarter  of  1928 — twenty- 
five  years  ago — service  was  estabhshed  between  the  United  States  and  Bel- 
gium, The  Netherlands,  Germany,  Sweden,  and  France 
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Mrs.  Helene  C.  Bateman 


Stuart  Shaw 


Who's  Who  &  What's  What 

{Continued  from  page  199) 

Mrs.  Helene  C.  Bateman  became  a 
member  of  the  original  Rate  Section  at 
A.  T.  &  T.  in  19 1 7,  and  since  1945  she  has 
been  head  of  the  Exchange  Rate  Group. 
The  men  and  women  whose  activities  she 
directs  assist  the  Associated  Companies  in 
matters  concerning  their  exchange  rate 
schedules,  service  offerings,  and  rate  treat- 
ment for  metropolitan  areas.  She  has 
probably  helped  more  people,  both  at  Head- 
quarters and  in  the  field,  in  better  under- 
standing the  theory  and  practice  of  rate 
making  than  any  other  one  person  in  the 
System.  She  is  the  principal  author  of 
"Notes  on  Fundamental  Principles  Under- 
lying Rates  for  Exchange  Telephone  Serv- 
ice"— the  "Orange  Book" —  of  which  over 
2000  copies  have  been  distributed  among 
the  Associated  Companies.     Many  of  those 


fundamental  principles  are  reflected  in  her 
contribution   to   this  issue. 

Several  years  of  newspaper  experience  in 
Denver  preceded  Stuart  Shaw's  emploj^- 
ment  in  the  Public  Relations  Department 
of  the  Mountain  States  Telephone  and 
Telegraph  Company  in  1928.  Two  years 
later  he  was  appointed  editor  of  the  Aloni- 
ior,  the  Company's  monthly  publication, 
which  post  he  left  in  November  1952 — 22 
years  later — to  become  assistant  personnel 
director  in  the  Personnel  Relations  Depart- 
ment. During  his  period  as  editor  he 
traveled  widely  in  the  Company's  border- 
to-border  territory,  and  he  also  gained  much 
recognition  for  the  professional  quality  of 
his  amateur  photography.  To  this  Maga- 
zine for  February  1942  Mr.  Shaw  con- 
tributed "Across  the  Roof  of  the  Conti- 
nent," an  article  describing  the  construction 
of  a  new  telephone  line  over  Loveland  Pass 
at  a  height  of  12,000  feet,  in  the  Rockies. 
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Who's  Who  &  What's  What 
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in  This  Issue 


C.  Earl  Schooley's  first  telephone  job 
was  with  the  Bolivar  (Mo.)  Telephone 
Company,  where  he  was  a  combination  of 
night  operator,  lineman,  installer,  and 
troubleshooter.  In  1927  he  joined  the 
Long  Lines  Department  in  St.  Louis  as  a 
student,  and  two  years  later  became  a 
technical  employee  in  the  division  ofTice 
there.  A  transfer  to  Kansas  City  and  a 
return  to  St.  Louis  preceded  his  assign- 
ment to  the  Engineering  Department  in 
New  York.  Here  he  worked  on  carrier 
systems,  and  in  1944  was  appointed  coaxial 
cable  carrier  engineer  and  in  194b  was  ap- 
pointed carrier  and  electrical  coordination 
engineer.  He  went  to  Washington,  D.  C, 
in  1948,  as  division  plant  engineer,  and  re- 
turned to  New  York  after  a  year  and  a  half 
as  facilities  engineer.  He  became  engineer 
of  transmission  in  February  1950,  and  at 
the  end  of  that  year  was  transferred  to  the 
Commercial  Department  of  Long  Lines  to 
assume  the  new  post  of  commercial  de- 
velopment engineer.  His  next  move  was 
to  the  Engineering  Division  of  A.  T.  &  T. 


Company's  Department  of  Operation  and 
Engineering,  as  toll  line  dialing  engi- 
neer, in  April  195 1.  He  became  plant 
extension  engineer  in  August  of  that  year, 
and  since  early  1952  he  has  been  System 
planning  engineer.  It  is  in  this  capacity, 
that  he  serves  as  Chairman  of  the  Head-  . 
quarters  Long  Range  Planning  Commit- 
tee. With  Richard  D.  Campbell,  he  con- 
tributed "Spanning  the  Continent  by  Radio 
Relay"  to  this  Magazine  for  Winter 
1950-51. 

Since  last  September,  Russel  T.  King 
has   been    Right-of-Way   sales   engineer,    in  ^ 
charge  of  the  group  concerned  in  these  ac-j 
tivities  in  the  Commercial   Division  of  the  j 
O.  &  E.   Department  of  the  A.  T.  &  T. , 
Co.      Mr.  King  started  his  telephone  career 
in  the  commercial  department  of  the  West- 
ern Area  of  Bell  of  Pennsylvania  in  1929. 
After  holding  positions  in  the  sales  organi- 
zation,   he    was    appointed    assistant    sales 
manager — directory    in    1940.     Mr.    King 
came  to  A.  T.  &  T.  in   1943  in  O.  &  E. 
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Walter  H.  Flinn 


Elizabeth  JVrensJiall 


Commercial  as  a  member  of  the  trade  mark 
service  group.  He  has  held  assignments  in 
the  new  and  special  services,  radio  sales, 
and  Right-of-Way  groups. 

More  thax  two  years  of  Naval  service 
in  World  War  II  interrupted  a  career  in 
Accounting  and  Treasury  work  which  be- 
gan for  Donald  A.  Dobbie  in  1927  with 
the  New  York  Telephone  Company.  Soon 
after  returning  to  that  Company's  Gen- 
eral Accounting  staff  in  1946,  he  trans- 
ferred to  the  Methods  Division  of  the  A. 
T.  &  T.  Company's  Comptroller's  Depart- 
ment. Four  years  later  he  moved  to  the 
Earnings  Division  of  the  Treasury  De- 
partment, and  the  following  year  he  moved 
back  to  the  Comptroller's  Department. 
Here,  in  the  tax  section,  he  is  in  charge  of 
the  group  responsible  for  tax  research  and 
analysis. 

Whex  Walter  H.  Flinn  wrote  the 
article  on  Plant  training  schools  which  he 
contributes  to  this  issue,  he  held  the  posi- 
tion of  plant  organization  and  training 
engineer  in  the  Plant  Division  of  A.  T. 
&  T.'s  O.  &  E.  Department.  But  since 
last  March  1,  he  has  been  employee  in- 
formation manager  in  the  Public  Relations 
Department  of  the  Illinois  Bell  Telephone 
Company  in  Chicago.     This  is  a  return  to 


familiar  territory,  for  Mr.  Flinn's  tele- 
phone career  began  with  that  Company  in 
1928  as  a  central  office  dial  switchman. 
Promotions  in  the  Plant  Department 
brought  him  through  district  plant  super- 
intendent and  division  plant  supervisor 
to  division  plant  superintendent  by  1950 
— with  a  year  as  general  personnel  su- 
pervisor. It  was  the  first  of  last  year  that 
he  came  east  to  the  A.  T.  &  T.  post  which 
he  has  now  relinquished. 

Much  of  the  information  received  from 
foreign  telephone  administrations  in  con- 
nection with  the  A.  T.  &  T.  bulletin 
"Telephone  Statistics  of  the  World"  is 
written  in  languages  other  than  English,  and 
Elizabeth  Wrenshall  finds  her  facility 
with  foreign  languages  useful  in  gathering 
and  compiling  the  data  which  she  uses  in 
her  daily  work  in  the  Chief  Statistician's 
Division  of  the  Comptroller's  Department. 
After  making  translations  for  the  censor- 
ship authorities  during  World  War  II, 
Miss  Wrenshall  joined  the  A.  T.  &  T. 
Company  in  1945.  This  is  her  fourth 
contribution  to  this  Magazine,  her  most 
recent  previous  one  being  "How  the  Tele- 
phones of  the  World  Are  Distributed,"  in 
the  issue  for  Spring  1952. 

{Continued  on  page  6y) 
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A  Modern  Telephone  Structure 

Efficient  location,  size,  type-,  and  provision  for  enlargement  were  among  the  important 
long-range  considerations  involved  in  the  erection  of  this  headquarters  building  of  the 
New  Fjigland  Telephone  and  Telegraph  Company  in  Boston.     See  the  article  beginning 

on  the  opposite  page 


A  Broad  Objective  of  the  Bell  System  Is  to  Enable  Any 

Customer  to   Dial  Calls   across   the   Continent   as    Easily 

As  He  now  Dials  a  Neighbor  across  the  Street 


Long-Range  Planning:  The 
Present's  Guiding  Star 

C.  Earl  Schooley 


In  19  io,  when  there  were  only 
376,000  telephones  in  New  York 
City,  the  late  John  J.  Carty,  then 
Chief  Engineer  of  the  A.  T.  &  T. 
Company,  predicted  that  twenty  years 
later  there  would  be  over  two  mil- 
lion. When  the  year  1930  rolled 
around,  the  actual  number  of  tele- 
phones turned  out  to  be  1,761,000 — 
short  of  the  forecast  made  twenty 
years  before  by  about  18  per  cent 
but,  nevertheless,  a  remarkably  close 
estimate  for  a  period  so  far  ahead 
and  in  a  relatively  new  business ! 

What  useful  purpose  did  such 
a  prediction  have?  What  good 
does  it  do  to  forecast  for  such  a  long 
period  ahead?  Perhaps  some  things 
Mr,  Carty  said  at  the  time  he  made 
this  prediction  will  give  answers  to 
these  questions. 

He  pointed  out  that  in  order  to 
care  properly  for  the  communications 
services  the  public  needed  and  would 
want,  fundamental  long-range  plans  by 


the  telephone  companies  were  a  neces- 
sity. The  long-range  plans  would  be 
based  upon  all  the  factors  that  it 
would  be  possible  to  obtain,  and  the 
final  result  would  be  something  in 
which  each  telephone  company  could 
express  its  confidence  by  using  it  as  a 
guide  or  goal  in  the  necessary  con- 
struction each  year. 

Mr.  Carty  said  the  plans  would 
represent  the  best  judgment  of  quali- 
fied telephone  people  of  what  would 
be  required  ahead  during  a  period  of 
perhaps  twenty  years.  He  was  care- 
ful to  point  out  that  no  one  can  fore- 
cast with  precision  the  requirements 
for  so  long  a  period  ahead.  But  the 
telephone  companies  by  19 10  had 
been  working  many  years  with  funda- 
mental long-range  plans,  and  they 
knew  the  plans  formed  a  trustworthy 
guide — provided  they  were  kept 
broad.  The  plans  would  be  con- 
tinuously under  review  and  modified 
from   time   to   time   as   new   develop- 
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When  this  picture  of  lower  Broadway^  New  York,  was 
taken,  in  the  'Sos,  no  one  could  then  foresee  the  advances 
and  revolutio)iary  changes  in  co7n?nunicatio7Js  which 
would  occur.  Nor  can  any  one  now  predict  what  the 
future  will  bring.  But  flexible,  intelligently  coordinated 
long-range  plans  will  take  change  into  consideration  in 
lookiyig  forward  to  the  provision  of  efficient  and  eco- 
nomical nation-wide  conminnication  service 


sonable  and  regular  div- 
idends— these  are  all 
long-term  projects.  So 
is  our  continual  research 
to  find  better  means  for 
giving  better  service. 
So  is  the  building  of  the 
human  organization  and 
character  on  which  good 
service  depends.  So  is 
the  training  of  leaders. 
In  all  our  undertakings, 
the  long  view  is  essen- 
tial." 

Can  there  be  any 
doubt  that  long-range 
planning  is  a  prime  re- 
quirement of  the  suc- 
cessful operation  of  a 
long-range  business? 

Present  Importance  of 
Long-  R  a  nge  Plan  ning 


ments    or    changed    conditions    were 
introduced. 

These  thoughts  of  Chief  Engineer 
J.  J.  Carty  have  been  expressed  in 
many  different  ways  by  many  tele- 
phone people  since  the  telephone  was 
invented.  In  January  1953,  the  Di- 
rectors of  the  A.  T.  &  T.  Company 
sent  a  message  to  the  share  owners 
of  the  company  which  contained  this 
paragraph  : 

"Finally,  it  seems  to  us  that  it  is  al- 
ways our  duty  to  act  for  the  long  run. 
Sound  financing,  good  earnings,  rea- 


There  probably  was 
never  a  time  in  the  his- 
tory of  the  telephone  in- 
dustry when  long-range 
planning  was  so  impor- 
tant or  so  generally 
needed  as  today.*  This 
is  true  because  of  the  large  growth 
being  experienced  in  both  exchange 
and  toll  service  and  the  many  changes 
taking  place  in  the  art  of  communica- 
tion. The  increasing  complexity  of 
the  communications  system  will  in 
time  make  it  difiicult  to  maintain  satis- 
factory service  If  today's  methods  of 
establishing  connections  between  tele- 
phone customers  continue  to  be  used. 


*  See  "The  Telephone  Looks  to  the  Future,"  by 
George  L.  Best,  Magazine,  Spring  1952;  and 
"Communication  Sets  Its  Sights  Ahead,"  by 
Harold  S.  Osborne,  Magazine,  Summer  1952. 
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With  the  recent  remarkable  de- 
velopments in  electronics,  opportuni- 
ties to  improve  telephone  service  are 
perhaps  greater  now  than  they  have 
ever  been.  Each  new  development  in 
the  technical  field  makes  it  possible  to 
make  telephone  service  still  more 
valuable.  When  nation-wide  or  con- 
tinent-wide dialing  (since  Canada  is 
included  in  the  plan)  becomes  effec- 
tive, service  should  be  faster  and 
mechanization  should  permit  making 
more  efficient  use  of  intercity  circuits. 
If  the  objective  of  one  integrated  traf- 
fic system  is  to  be  realized,  it  is  evi- 
dent that   a   considerable   amount   of 


thinking  and  planning  must  be  done  to 
establish  the  future  goals  as  clearly  as 
possible. 

Many  business  organizations  have 
found  out  the  value  and  necessity  of 
planning  for  the  future.  Certainly 
every  organization  that  has  stayed  in 
business  over  the  years  can  say — and 
rightly — that  it  has  planned  for  the 
future.  In  many  cases,  planning 
ahead  has  meant  planning  only  for 
the  next  few  years.  For  the  tele- 
phone companies,  planning  for  the 
next  few  years  is  just  a  matter  of 
using  the  best  tools  available  to  get 
a  job  done.     For  the  longer  range, 


*  .^ffi' 


New  a7id  old:  a  tower  of  the  Bell  System's  transcontinental  radio  relay  route  dwarfs 
poles  of  an  open-wire  toll  line.  These  a)id  other  means  of  transmission  all  have  their 
places  i>i  the  System's  graiid  design  of  oiahling  people  to  talk   with    one    another — 

no  matter  where 
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A  broad  objective  of  the  Bell 
System  is  to  move  steadily  toward 
an  ultimate  goal  which  zvill  enable 
any  customer  to  dial  his  calls 
across  the  continent  as  easily  as 
he  now  dials  his  neighbor  across 
the  street.  Today,  So  percent  of 
the  local  service  in  the  Bell  Sys- 
tem is  on  a  dial  basis,  and  it  is  an- 
ticipated that  within  ten  years  the 
remainder  of  this  job  will  be  vir- 
tually completed.  Meanzvhile, 
enough  long  distance  circuits  have 
become  dial-operated  to  permit 
operators  to  complete  7nore  than 
^0  percent  of  the  calls  by  dialing 
directly  to  the  called  telephones 
in  distant  cities.  Some  day  the 
local  and  long  distance  systems 
will  become  one  integrated  sys- 
tem. 


plans  will  determine  the  job  there  is 
to  do  and  give  an  indication  of  new 
tools  that  must  be  developed  and 
made  available  to  do  it.  Long-range 
plans  are  subject  to  continuous  change 
as  new  forecasts  of  the  conditions  of 
the  future  reveal  the  need. 

The  telephone  companies  have  for 
many  years  periodically  reviewed 
their  accomplishments  and  forecast 
what  the  period  ahead  may  bring. 
All  planning  is  based  on  forecasts, 
and  forecasts  may  be  likened  to  high- 
way signs  that  tell  industry  where  it 
is  going  and  about  how  far.  The  fu- 
ture cannot  be  predicted  with  accu- 
racy; but  telephone  people  with  a 
sound  telephone  background  and  ex- 
perience can  make  estimates  that  are, 
within  broad  limits,  sufficiently  accu- 
rate for  planning  purposes.  In  long- 
range  planning,  a  forecast  of  the  ex- 
act date  when  a  situation  will  be 
reached   may   not  be   too   important; 


for,  once  a  situation  has  been  fore- 
seen, it  can  be  met  when  it  does  occur. 

Naturally,  as  predictions  of  the  fu-' 
ture  are  extended  beyond  one  or  two 
years,  the  plans  based  on  these  specu- 
lations become  somewhat  tentative. 
Forecasts  of  trends  in  general  busi- 
ness conditions,  decentralization  of  in- 
dustry, movement  from  cities  to  rural 
areas,  population  growth,  the  number 
of  telephones  in  service,  and  the  num- 
ber of  long  distance  calls  to  be  made 
are  in  the  realm  of  crystal-ball-gazing 
when  directed  fifteen  or  twenty  years 
ahead. 

Long-range  plans  are  based  on  pre- 
dictions of  the  future,  and  are  there- 
fore too  broad  in  scope  and  look 
too  far  ahead  to  be  supported  by  a 
detailed  program  of  construction. 
There  is  no  sharp  dividing  line  be- 
tween current  plans  and  long-range 
plans;  but  long-range  plans  do  estab- 
lish a  goal  and  serve  as  a  guide  for 
the  current  projects.  Unless  unusual 
and  unexpected  conditions  intervene, 
plans  can  be  set  well  in  advance  to 
reach  the  desired  goals.  Planning 
enables  current  construction  programs 
to  be  formulated  to  turn  forecasts 
into  accomplishments.  Planners  help 
decide  what  is  to  be  done,  when,  how, 
and  by  whom. 

Post- War  Advances 

Anticipating  the  goal  set  for  the  fu- 
ture, a  trial  of  nation-wide  customer 
dialing  was  started  at  Englewood, 
New  Jersey,  late  in  195  i.  Newly  de- 
veloped central  ofl'ice  switching  and 
accounting  apparatus  made  it  possi- 
ble for  the  telephone  subscribers  in 
Englewood  to  dial  directly  to  about 
11,000,000  telephones  in  thirteen 
metropolitan  areas.     Calls  to  Boston, 
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Customejs  in  Englewood,  N.  /.,  are  able  to  dial  directly  to  the  cities  and  entire  metro- 
politan areas  shown  above 


Pittsburgh,  San  Francisco,  Milwau- 
kee and  other  cities  are  now  being 
dialed  by  Englewood  customers  on  a 
regular  day-to-day  basis. 

The  results  of  this  trial  have  been 
very  encouraging,  and  the  services  are 
being  continued  permanently.  Engle- 
wood customers  have  no  difficulty  in 
dialing  the  proper  codes  to  reach  the 
distant  points.  Nearly  all  the  calls 
which  can  be  dialed  are  being  dialed. 
While  it  may  be  some  years  before  this 
service  is  made  generally  available, 
there  will  be  other  Englewoods  as  con- 
ditions permit.  The  Englewood  test 
has  pointed  the  way  for  expanding  this 
service.  Setting  up  and  carrying  out 
this  trial  shows  that  extensive  coordi- 
nation is  required  to  carry  out  the 
long-range  plans.  The  far-flung  as- 
pects of  the  Bell  System  make  it  essen- 
tial that  methods  of  handling  the  calls 
be  standard  and  that  anything  planned 
for  one  city  be  known  and  reflected  in 
dialing  plans  in  all  other  cities. 
Promised  developments  of  the  Bell 
Laboratories,  not  yet  complete,  are 
now  being  incorporated  into  the  long- 
range  plans  of  the  telephone  com- 
panies to  permit  other  customers  to 
dial  their  own  calls. 


Another  step  toward  the  goal  of 
nation-wide  dialing  established  as  a 
result  of  long-range  plans  is  now  get- 
ting under  way  in  Washington,  D.C., 
where  the  first  system  of  centralized 
automatic  message  accounting  is  being 


A  simple  assumption  used  as  a 
basis  for  long-range  forecasts  is 
that  the  country  zvill  continue  to 
grow  and  that  improvements  in 
ways  of  living  and  methods  of 
conducting  business  will  be  made. 
The  telephone  business  in  the 
United  States  can  be  expected  to 
grow  with  the  country  and  expand 
in  scope.  The  telephone  industry 
should  not  lack  potential  custom- 
ers. Every  day  there  are  new 
needs  for  telephone  communica- 
tion. JVith  a  longer  life  span  for 
humans  and  an  expanding  popula- 
tion, more  homes  zvill  be  kept  in- 
tact— and  more  homes  have  al- 
ways meant  more  telephones. 
More  industries,  more  businesses 
to  serve  this  ever  expanding  popu- 
lation, zvill  meet  the  zvants  rising 
from  a  higher  standard  of  living 
and  bring  forth  new  and  complex 
requirements  for  every-day  com- 
munications. 
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installed  for  service  in  the  Fall  of 
1953.  Washington  customers,  for 
the  most  part,  and  those  in  suburban 
Virginia  and  Maryland  will  then  be 
able  to  dial  each  other  directly  and 
also  make  their  own  calls  to  Balti- 
more. Eventually,  of  course,  they 
will  be  able  to  dial  their  own  calls 
throughout  the  nation. 

At  present,  all  calls  of  this  type, 
of  which  there  are  thousands  daily, 
are  handled  on  an  individual  basis 
from  many  different  switchboards  in 
the  Washington  area.     It  has  become 


Customer  dialiyig  of  lo}ig  distance  calls  requires  co))iplex 

equipment.     The  long-range  objective  is  to  enable  any 

telephone  user  in  this  country  and  Canada  to  reach  any 

other  simply  by  dialing  the  call 


increasingly  difficult  to  maintain  serv- 
ice economically  over  this  large  area 
by  handling  the  calls  on  the  present 
basis.  When  the  centralized  auto- 
matic accounting  equipment  is  avail- 
able, next  fall,  customers  will  dial  the 
calls  they  want  and  accounting  data 
for  each  call  will  flow  automatically 
into  the  new  equipment  while  the 
dialed  call  speeds  on  directly  to  the 
called  telephone.  Pending  the  de- 
velopment of  automatic  means  for 
identifying  each  calling  telephone,  an 
operator  will  have  to  obtain  that  in- 
formation from  the  cus- 
tomer and  route  it  into 
the  centralized  equip- 
ment— a  matter  of  only 
a  few  seconds.  The 
equipment  to  do  this 
Washington  job  is  the 
result  of  a  great  deal  of 
planning  ahead  about 
this  type  of  problem. 

These  are  just  two  of 
the  steps  being  taken 
toward  the  broad  objec- 
tive. Others  are  being 
suggested  for  inclusion 
in  current  construction 
programs  by  long-range 
planning  committees  in 
action  in  the  telephone 
companies.  These  com- 
mittees serve  to  coordi- 
nate the  work  necessary 
to  forecast  and  plan  for 
the  future.  Traffic, 
plant,  commercial,  engi- 
neering, and  accounting 
representatives  usually 
make  up  the  committee 
membership.  In  the 
Headquarters  organiza- 
tion these  departments 
are  represented  and,  in 
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Ax  EXAMPLE  of  the  fundamental  im- 
portance of  long-range  planning  is  found 
in  the  design  and  construction  of  build- 
ings to  house  the  component  parts  of  the 
country's  vast  telephone  system.  The 
usual  economical  initial  building  period 
of  four  to  six  years  is  an  important  fac- 
tor in  keeping  down  capital  require- 
ments ;  yet  even  more  important  is  the 
provision,  in  original  design,  of  flexibility 
to  permit  continuing  expansion  for  many 
years  ahead.  It  is  essential  to  give  weight 
to  many  factors  in  selecting  the  site  for  a 
telephone  building,  be  it  a  little  commu- 
nity dial  office  or  an  isolated  repeater 
station    or    a    multi-story    metropolitan 


structure ;  but  probably  the  most  vital 
consideration  of  all  are  the  long-range 
plans  for  future  development.  Size  of 
lot  to  permit  lateral  expansion,  or  pro- 
vision of  foundations  capable  of  bearing 
added  stories — or  both  if  indicated — are 
standard  procedure.  This  long-range 
flexibility  is  important  particularly  when 
unknown  factors  may  affect  the  accuracy 
of  commercial  predictions  made  for  pe- 
riods 20  years  ahead.  Growth  estimates, 
with  consequent  additions  and  rearrange- 
ments of  equipment,  are  made  every  few 
years,  and  buildings  must  be  adaptable, 
with  a  minimum  of  disturbance  and  in- 
convenience,   to    changing    requirements. 


addition,  Bell  Laboratories  and  Pub- 
lic Relations  share  in  the  committee 
work.  It  is  the  duty  of  the  Heaci- 
quarters  long-range  planning  commit- 
tee to  keep  the  company  committees 
abreast  of  new  developments  which 
may  affect  the  telephone  industry  in 
its  future  operations. 

Other  CommiDiications 

What  about  other  communication 
needs?  What  is  happening  to  tele- 
vision, radio,  telegraph — and  the  cus- 
tomers who  need  special  types  of  com- 
munication service? 

While  the  broad  objective  of  na- 
tion-wide dialing  has  been  proposed, 
other  kinds  of  communication  are  not 
being  forgotten.  These  needs  are  in- 
cluded in  the  work  of  long-range  plan- 
ning. 

Television  networks  have  grown 
from  two  circuits  between  New  York 
and  Philadelphia  at  the  end  of  the 
War  to  over  30,000  miles  of  circuits 
connecting  83  cities  and  128  stations. 
More  is  yet  to  come.     No  long-range 


plans  are  complete  unless  television  is 
included.  This  means  local  television 
distribution,  theater  television,  pri- 
vate closed-circuit  television,  and 
color  television — as  well  as  expansion 
and  growth  as  new  stations  go  on  the 
air  and  require  network  connections. 

Improvements  in  the  speed  of 
transportation  have  introduced  prob- 
lems that  require  more,  faster,  com- 
plex communication  networks.  The 
nation's  commercial  air  lines  are  to- 
day using  more  than  300,000  miles  of 
communication  circuits  to  assure  that 
reservations  are  properly  made,  that 
baggage  and  freight  are  properly  ac- 
counted for,  and  that  planes  fly  safely 
and  on  time.  Every  mile  of  these  cir- 
cuits, although  provided  by  the  tele- 
phone industry,  is  for  the  exclusive 
use  of  the  air  lines.  The  needs  are  in- 
creasing and  the  mileage  is  growing 
daily. 

Besides  these  special  communica- 
tions requirements,  communication 
networks  are  operated  by  the  Civil 
Aeronautics  Administration  to  de- 
velop   and    distribute,    among    other 
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things,  accurate  weather  information 
for  commercial  and  private  flying. 
There  are  more  than  270,000  miles 
of  circuits  dedicated  to  providing 
this  type  of  intelligence.  Altogether, 
570,000  miles  of  communications  cir- 
cuits are  provided  by  the  telephone 
industry  and  make  up  the  heart  and 
nerves  of  air  transportation  in  the 
United  States. 

Most  of  this  has  taken  place  within 
the  last  ten  years.  Commercial  air 
lines  are  generally  less  than  25  years 
old.  Who  can  tell  what  new  type  of 
communication  need  will  arise  In  the 
next  25  years?  Planners  need  not 
know  exactly  what  these  needs  will  be, 


but  the  plans  for  them  can  be  based  on 
the  technical  facilities  now  available 
and  those  expected  to  be  available  in 
the  few  years  ahead.  By  keeping  the 
plans  flexible  and  fluid,  changes  can  be 
made  as  quickly  as  the  future  com- 
munication needs  seem  to  form  a  defi- 
nite image. 

What  are  some  of  the  questions 
about  the  future  that  the  telephone 
planners  will  try  to  answer? 

Here  are  a  few. 

When  the  'teen-agers  of  today  be- 
come heads  of  their  own  households, 
how  many  calls  will  they  make  and 
how  long  will  they  talk? 

When  telephone  customers  of  the 


Customer  dialing  of  long  distance  calls  requires  automatic  equipment  to  time  each  call^ 

compute  the  charge,  and  record  other  details  necessary  Jor  billing.      The  details  of  many 

calls  are  first  recorded  electrically  on  a  single  tape,  which  is  then  unscrambled  by  this 

computer,  trayjscribtng  the  data  iji  proper  sequence  n)i  other  tapes 


This  scene  in  the  control  tower  at  New  York's  LaGuaj'dia  Field  illustrates  ojie  phase 
oj  the  complex  communication  facilities  needed  for  the  operation  of  the  nation's  airways 


future  can  reach  any  telephone  In  the 
United  States  and  Canada  by  dialing, 
how  many  more  calls  will  they  make 
than  they  do  now? 

How  many  telephones  will  families 
want  in  their  homes? 

What  special  communication  needs 
will  individuals,  business,  and  Industry 
have?  What  new  technical  develop- 
ments will  be  needed? 

How  big  should  telephone  manu- 
facturing facilities  be,  and  how  much 
of  what  kind  of  raw  materials  are 
going  to  be  needed  ? 

New  developments  in  the  communi- 
cation field  which  affect  long  range 
plans  are  constantly  being  made  avail- 
able by  the  Bell  Laboratories.  The 
Laboratories  work  deals,  in  essence. 


with  the  technical  future.  Research 
is  the  birthplace  of  new  discoveries. 
As  new  developments  become  a  prac- 
tical reality,  there  Is  an  obligation  to 
use  them  In  the  telephone  business  If 
they  will  further  the  service  policy. 
These  developments  are  made  avail- 
able to  others  outside  the  telephone 
business,  so  that  all  can  benefit, 
through  a  liberal  practice  of  non-ex- 
clusive patent  licenses. 

The  transistor  Is  a  development  of 
the  Bell  Laboratories  which  is  being 
Introduced  into  the  telephone  business 
and  may  eventually  change  the  char- 
acter of  a  good  part  of  the  telephone 
plant.  It  was  Invented  at  the  Bell 
Laboratories  In  1947.  The  transistor 
is  essentially  an  amplifying  unit  which 
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does  the  same  work  as  some  types  of 
vacuum  tubes.  It  is  extremely  small 
and  requires  relatively  small  amounts 
of  power  to  operate. 

Other  developments  of  the  Bell 
Laboratories,  wiiile  not  as  spectacular 
as  the  transistor,  are  surely  destined 
to  have  marked  effects  on  the  future 
telephone  plant.  Smaller,  more  effi- 
cient, more  compact  electrical  and  me- 
chanical parts  for  telephone  equip- 
ment will  permit  crowding  more  cir- 
cuits into  the  same  space,  usually  at 
less  expense  and  with  easier  mainte- 
nance. Each  new  development  seems 
to  permit  the  accomplishment  of  more 
and  more  complex  jobs. 


Unexplored  Opportunities 

Looking  into  the  future  is  one  of 
the  most  fascinating  jobs  in  any  busi- 
ness— and  particularly  in  the  tele- 
phone business,  where  new  and  un- 
explored opportunities  for  service  are 
continually  being  uncovered.  Many 
prophecies  have  been  made  about  the 
telephone  business,  yet  hardly  anyone 
today  is  amazed  at  the  possibilities 
the  future  may  bring,  since  so  many  j 
past  prophecies  have  come  true. 

It  may  be  many  years  before  the 
ultimate  service  objective  will  be 
reached.  By  that  time,  if  history  re- 
peats itself,  the  telephone  companies 


New  i)istrume}italities  and  techniques  are  constantly  being  developed  a)id  perfected  at 

the  Bell  Telephone  Laboratories  to  improve  existiiig  services  and  to  provide  for  new 

services  as  needs  arise.      Shown  here  is  a}i  oizi^ieer  at  the  Laboratories  makinz  ad- 

justments  on  an  experimental  electronic  ''memory"  tube 
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Close  coordination  and  cooperative  effort  amofig  the  various  depaiimoits,  ajid  among 
the  telephone  companies  themselves^  are  essential  to  make  long-range  planning  effective 


will  have  newer  and  better  objectives 
which  will  result  in  giving  the  cus- 
tomer more  and  better  service. 
Meanwhile,  since  it  is  continent-wide 
in  scope,  all  of  the  Bell  System  com- 
panies and  all  of  the  Independent  tele- 
phone companies  in  the  United  States 
and  Canada  will  ultimately  be  in- 
volved in  some  way.  In  making  long- 
range  plans,  every  part  of  the  tele- 
phone business — engineering,  traffic, 
commercial,  plant.  Western  Electric 
Company  and  Independent  manufac- 
turers, Bell  Laboratories,  accounting, 
legal,  public  relations — will  contrib- 
ute towards  setting  the  goal. 

Long-range  plans  would  point  out 
the  need  for  developing  and  intro- 
ducing new  instrumentalities.  They 
would  indicate  the  quantities  of  equip- 
ment, the  types  of  equipment,  the  out- 
side plant,  the  transmission  systems, 
and  the  number,  size,  and  location  of 


buildings  needed  over  the  years  to 
realize  the  goal. 

But  long-range  planning  is  not  all 
machines,  electronics,  and  complex 
technical  equipment.  Well-trained 
people  to  carry  out  sound  policies  are 
essential  to  long-range  plans  and  a 
requisite  to  the  rendering  of  the 
best  service  possible.  And  plans  must 
be  considered  to  keep  alive  and 
strengthen  the  personal  relationship 
between  those  who  use  the  service  and 
those  who  furnish  It — a  relationship 
on  which  so  much  of  public  under- 
standing rests. 

Once  the  plans  are  formulated,  the 
number  of  people  needed  to  operate 
and  maintain  the  communication  net- 
work and  handle  the  accounting  and 
commercial  work  is  indicated.  Out 
of  the  plans  should  come  information 
which  would  help  to  determine  the 
amount  of  money  needed  to  keep  the 
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business  growing  as  the  customers' 
needs  grow.  The  phins  are  also  im- 
portant to  the  establishment  of  rate 
structures  which  will  guarantee  that 
the  business  will  continue  to  be  an  at- 
tractive place  for  investors. 

T^e  Needs  of  the  Customers  Will 
Determine 


and  speed,  good  earnings,  and  fair 
treatment  of  employees  are  all  long- 
range  projects.  Better  means  for  giv- 
ing better  service,  the  building  of  a 
human  organization,  and  the  training 
of  leaders  are  essential  elements  in 
plans  for  the  years  ahead. 

As  the  telephone  companies  study 
and  foresee  the  future  wants  and 
needs  of  their  customers,  the  ability 
Ix  THE  FINAL  ANALYSIS,  everything  to  fulfill  those  requirements  with  new 
the  Bell  System  does  must  be  weighed  technical  developments  not  now  avail- 
for  the  effect  in  the  long  run.  Con-  able  will  determine  the  design  of  tlie 
tinued  improvements  in  service,  from  telephone  plant  and  operations  for 
the  standpoint  of  both  dependability      the  years  to  come. 


Planning  tor  a  Coronation 

From  the  British  Post  Office  Alagazine 


The  Post  Office  is  proud  of  the  part  it  will  play  in  the  historic 
events  of  the  month  of  June,  when  all  its  resources  will  be  drawn  upon 
in  connexion  with  the  Coronation  celebrations,  for  in  recent  reigns  the 
association  of  the  Sovereign  with  the  Post  Office  has  been  a  particu- 
larly happy  one. 

The  work  of  the  telephone  engineers  has  already  begun.  Special 
facilities  have  been  provided  for  the  Earl  Marshal's  Office  and  the  en- 
gineers are  now  to  plan  a  central  switchboard  around  which  the  whole 
organization  of  the  procession  and  ceremony  will  revolve.  For  the 
Coronation  of  King  George  VI  a  hypothetical  "Coronation  Telephone 
Exchange"  was  created.  No  doubt  our  experts  have  something  similar 
in  mind  now.  Not  the  least  of  their  tasks  will  be  to  provide  facilities 
for  crowd  control  and  the  circuits  from  microphones  to  control  points, 
from  control  points  to  Broadcasting  House,  from  Broadcasting  House 
to  transmitters,  so  that  commentaries  on  the  procession  and  the  cere- 
mony may  be  broadcast.  This  time  too,  there  will  be  television,  with 
asain  more  work  for  the  Post  Office. 


Pipe-  Line  Networks^  Electric  Power  Grids^  and  Railroad 
t^ys terns  Are   'Turning  Increasingly  to   Facilities  Provided 

By  Bell  System  Companies 


Communications  for  Right- 
of-Way  Companies 

Russel  T.  King 


Within  the  memory  of  many, 
mother  can  still  be  seen  trimming  the 
wicks  and  filling  the  "coal  oil"  lamps 
of  yesterday,  while  father  and  the 
boys  curried  and  tended  the  horses 
and  filled  the  wood  box  near  the  stove. 
Yet  in  less  than  one  life  span,  the  oil 
lamp  has  become  a  curiosit\%  the  horse 
as  a  work  animal  has  been  largely  re- 
placed, and  father  probably  flips  a 
thermostat  instead  of  the  wood-box 
lid.  All  this  has  happened  through 
new  and  improved  methods  of  trans- 
porting oil  and  gas,  electric  power, 
and  other  raw  materials  for  better 
living. 

And  behind  this  change  is  the  story 
of  more  and  better  communications. 

Natural  gas,  today,  goes  to  market 
through  a  vast  network  of  steel  ar- 
teries— pipes — fanning  out  from  the 
Gulf  Coast  of  Louisiana  and  Texas  to 
the  Pacific  on  the  West,  the  head  wa- 
ters of  the  Mississippi  and  the  Great 
Lakes   on   the   North,   and   eastward 


to  the  Atlantic  and  New  England. 
Crude  oil,  too,  moves  on  schedule 
from  well  head  to  consumer  through 
underground  highways.  Electric 
power  for  home  and  factory  travels 
at  nearly  the  speed  of  light  from  gen- 
erator to  user  over  sprawling  webs  of 
ov^erhead  wires  and  subsurface  cables. 
With  equal  precision,  the  nation's 
railroads  move  people  from  point  to 
point  and  the  products  of  industn,- 
and  the  soil  to  their  places  of  ultimate 
usefulness. 

These  miracles  of  transportation 
have  one  requirement  in  common : 
fast,  dependable.  24-hour-a-day  com- 
munications, not  only  between  people 
but  also  between  sensitive  electronic 
devices.  And  as  the  utilitv'  highroads 
to  market  grow  more  complex,  com- 
munications become  Increasingly  im- 
portant. 

L'tility  company  communications 
are  generally  of  two  kinds.  One  in- 
volves   ordinary    dav-to-dav   business 
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transactions  between  the  public  and 
the  utility  company  and  within  the 
utility  organization,  over  facilities 
similar  to  those  everybody  uses.  The 
other  concerns  highly  specialized  re- 
quirements relating  to  the  utility's  in- 
ternal operations.  In  both  cases  these 
needs  can  be  and  are  being  met  com- 
pletely by  the  telephone  companies. 

Pipe -Line  Inform  atiou 

Picture  a  public  service  business  op- 
erating through  isolated  countryside 
on  a  narrow  strip  of  land  stretching 
from  the  Rio  Grande  to  New  Eng- 
land. Such  is  one  of  the  world's  long- 
est natural-gas  pipe  lines.  To  insure 
efficiency  of  operations  along  this  pipe 
line,  all  activities  must  be  carefully  co- 
ordinated from  a  central  dispatching 
point  in  Texas  through  a  fast,  depend- 
able communications  system.  This 
system  ties  together  some  i8o  gather- 
ing points  at  the  beginning  of  the  line, 
about  20  compressor  ("booster") 
stations  along  the  way,  and  nearly 
100  sales  stations  in  the  northeast. 
Communications  play  a  vital  part 
in  the  efficiency,  safety,  and  scope  of 
these  vast  operations.  They  help  to 
keep  the  flow  constant,  clean,  and  ade- 
quate to  meet  the  growing  require- 
ments of  customers.  Every  hour  on 
the  hour,  365  days  a  year,  the  dis- 
patchers gather  numerous  statistics 
from  the  field — such  as  suction  and 
discharge  pressures,  temperature  of 
the  gas  as  it  enters  and  leaves  each 
station,  atmospheric  temperature, 
number  of  engines  in  service — which 
are  recorded  on  a  dispatching  report. 
It  is  this  dispatching  report  that  the 
superintendent  of  gas  control  uses  to 
regulate  the  flow  of  gas,  balancing  the 
"through-put"     to     correspond    with 


customer  demands  or  operational 
needs  as  they  arise. 

There  was  little  need  for  communi- 
cations in  operating  the  nation's  early 
pipe  lines.  Probably  the  first  com- 
mercial line  was  laid  down  in  1863. 
It  was  a  jointed  two-inch  iron  pipe, 
two  and  a  half  miles  long,  that  carried 
crude  oil  between  the  Tarr  farm  and 
the  Humbolt  refinerv  in  northwestern 
Pennsylvania.  It  had  a  short  life, 
for  local  teamsters,  who  were  getting 
$3  to  $5  a  barrel  for  transporting  oil 
in  those  days,  violently  resisted  all  at- 
tempts to  construct  pipe  lines. 

Finally,  a  Martin  Van  Sickle  built 
in  the  same  general  locality  a  six-mile 
line  of  2-inch  cast-iron  pipe,  with 
three  steam-driven  pumps  spaced  at 
intervals  along  the  line.  Apparently 
half  his  crew  laid  pipe  while  the  other 
half  fought  off  teamsters.  Van  Sickle 
put  80  barrels  a  day  through  the  6- 
mile  line  at  $1  a  barrel — less  than 
half  the  rate  then  prevailing  by  team. 
Today  petroleum  products  travel  as 
much  as  1,400  miles  through  pipe 
lines  at  45  cents  a  barrel. 

Modern  Comtnunication  Methods 

The  early  attempts  to  transport  oil 
and  gas  to  market  by  pipe  line  cast 
a  long  shadow  before  them.  As  de- 
mand for  oil  and  gas  products  pyra- 
mided in  succeeding  years,  the  under- 
ground transportation  system  kept 
pace.  Today  the  network  of  pipe 
lines  which  carries  gas,  crude  oil,  and 
refinery  products  to  homes  and  fac- 
tories in  America  exceeds  533,000 
miles  in  length,  and  is  growing  at  the 
rate  of  about  15,000  miles  a  year. 

These  underground  lines  employ 
enough  pipe  to  circle  the  globe  over 
twenty  times,  yet  the  chances  are  that 
even  in  localities  where  pump  or  com- 
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pressor  stations  are  situ- 
ated, the  average  citizen 
is  only  vaguely  aware  of 
their  significance.  Yet 
these  stations  house  ma- 
chinery that  never  stops 
running  —  machinery 
which  controls  the  flow 
and  the  quality  of  nat- 
ural gas  and  petroleum 
products. 

Initially,  the  pipe-line 
companies  often  pro- 
vided their  own  commu- 
nications system,  located 
along  their  rights  of 
way.  Today,  as  these 
systems  need  additions 
and  replacements,  more 
of  the  pipe-line  compa- 
nies are  turning  to  the 
commercial  telephone 
companies  for  commu- 
nications facilities. 


iisiSii   I 
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Station  operators  at  the  dam  below  read  signals  showing 
the  position^  at  three  unattended  automatic  substations^ 
of  main  tra^ismission  line  switches^  feeder  oil  circuit 
breakers^  changes  in  oil  temperatures^  operating  air 
pressures^  control  voltages,  and  similar  operating  data 


y«*B«»«»|«WI»«»ll«lji'MMIIMIlM^^ 
if        J       '  '^'■'" 
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Special  indicati)ig  equipment  provided  by  the  telephone  company  bring  reports  to  the 

operators  here 
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The  station  engiyieer  of  a  pipe  line  receives 

word  from  the  chief  dispatcher  to  expect 

the  flow  of  gasoliy^e  at  a  given  time 


He    proceeds     outside     and 
makes  the  necessary  adjust- 
ment to  the  valve 


He  reports  back:  ''All  open  and  ready  to 

receive^^  and  soon  gasoline  is  pouring  into 

the  storage  tank  at  the  terminal 
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Recently,  for  instance,  the  Tide- 
Water  Pipe  Line  Company,  Ltd.,  con- 
sidered the  oldest  long  distance  pipe- 
line company  in  existence,  had  Bell 
System  private  line  teletypewriter 
service  installed  for  operational  and 
administrative  purposes.  The  new 
communications  system  replaced  its 
privately-owned  Morse  telegraph  sys- 
tem. During  1952  many  pipe  lines 
accepted  recommendations  from  Bell 
System  Companies  for  internal  com- 
munication networks  either  in  whole 
or  in  part. 

Power  Company  Needs 
for  Communications 

The  importance  of  communications 
in  power  company  operations  for  dis- 
patching and  control  purposes  is  ap- 
parent when  one  considers  that  a 
power  system  must  generate  at  each 
moment  the  exact  amount  of  power 
required  by  the  customers.  Storage 
of  electricity  on  a  large  commercial 
scale  is  impossible. 

Generating  plants  are  not  generally 
located  at  the  load  centers.  Thus 
power  has  to  be  distributed  from 
various  plants  to  where  the  load  is. 
Communications  are  essential  in  co- 
ordinating this  distribution.  Each 
power  company  has  a  dispatch  center, 
which  is  the  nerve  center  of  its  opera- 
tions. The  load  dispatcher  forecasts 
load  requirements  of  the  system,  ar- 
ranges for  power  generation  to  meet 
these  requirements,  and  insures  de- 
livery of  energy  to  areas  where  it  is 
needed.  He  is  responsible  for  the 
maintenance  of  the  system  frequency 
and  the  over-all  operation  of  the 
power  system.  He  orders  the  prompt 
isolation  of  sections  affected  when 
trouble  hits,  and  calls  for  the  svstem 


rearrangements  necessary  to  maintain 
continuity  of  service. 

In  order  to  discharge  his  responsi- 
bilities, the  dispatcher  must  have  com- 
munication facilities  over  which  he  ob- 
tains the  information  he  needs  to  run 
his  job.  He  must  have  means  of  com- 
municating with  his  headquarters  ad- 
ministrative office,  with  other  load  dis- 
patchers in  his  own  area  and  in  inter- 
connected power  companies,  and  with 
his  main  generating  plants  and  substa- 
tions. He  must  have  various  control 
and  metering  circuits. 

The  generation  of  electric  power 
and  its  use  in  the  United  States  dates 
back  to  the  late  1870s.  Initially, 
generation  was  limited  in  scope  by  the 
low  voltages  of  the  d-c  distribution 
systems.  The  use  of  electric  power 
was  confined  principally  to  cities 
where  one  power  station  could  serve 
a  number  of  customers.  The  first  al- 
ternating current  system  in  America 
using  transformers  was  put  in  service 
at  Great  Barrington,  Massachusetts, 
in  1886,  to  serve  about  twenty  cus- 
tomers— including  the  local  telephone 
office. 

Since  earlv  operations  were  limited, 
communications  facilities  were  pro- 
vided by  wires  added  to  the  power 
companies'  pole  lines  along  their 
rights  of  way.  As  the  power  com- 
panies expanded,  and  improved  tech- 
niques made  the  transmission  of  elec- 
tric energy  over  longer  distances  prac- 
ticable, there  was  an  Increasing  need 
for  additional  communications  facili- 
ties. In  the  1920s,  carrier  communi- 
cations systems  were  developed  which 
made  it  possible  to  transmit  communi- 
cations over  the  same  wires  used  to 
carry  power.  This  new  medium 
helped  to  meet  expanding  communica- 
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tions  requirements  of  the  power  com- 
panies for  several  years,  but  it  had 
limitations.  The  frequency  range 
soon  became  saturated  in  many  areas 
and  the  addition  of  new  "drops"  on 
the  carrier  circuits  made  attenuation 
a  serious  problem,  particularly  in  pro- 
viding relatively  long-haul  communi- 
cations. 

Today,  with  the  constant  increase 
in  power  usage,  and  improvements  in 
the  transmission  of  electric  energy, 
larger  and  more  economically  oper- 
ated power  plants  are  being  located 
nearer  to  sources  of  fuel  supply. 
Power  companies  are  interconnecting 
to  form  power  pools  for  the  exchange 
of  power,  and  the  complexity  of  com- 
munications requirements  has  multi- 
plied. 

Such  interconnections,  properly  con- 
trolled by  high  quality,  extensive,  and 
often  complex  communications  sys- 
tems, permit  pooling  of  reserve  ca- 
pacities and  provide  a  maximum  de- 


The  district  superintendent  of  a  large  pipe  line  watches 
the  indicators  on  a  control  panel  which  report  valve  and 
pressure  conditions  at  a  remotely  controlled  measuring 
station  nearly  60  miles  dista}it,  while  he  talks  to  gas 
control  headquarters  1500  miles  away.  Through  tele- 
phone facilities  he  can  dial  into  five  similar  stations  to 
obtain    like    information    or   to    open    and   close    valves 


gree  of  reliability  of  power  to  individ- 
ual plants  or  areas.  By  coordination, 
deficient  supplies  of  power  in  one  area 
can  be  supplemented  by  surplus  sup- 
plies from  other  power  plants  in  the  in- 
terconnected network.  The  peak  loads 
in  different  areas  usually  do  not  occur 
at  the  same  time.  This  is  principally 
due  to  differences  in  time  zones  and 
differences  in  the  load  demand  be- 
cause of  load  and  occupational  diver- 
sity in  various  areas. 

Wilmington,  Delaware,  and  Atlan- 
tic City,  New  Jersey,  exemplify  the 
benefits  gained  through  the  flexibility 
of  power  pools.  During  the  day,  gen- 
erating stations  produce  huge  quanti- 
ties of  power  for  Wilmington  indus- 
tries. At  night,  when  these  industries 
shut  down,  the  output  of  power  is 
available  to  light  up  Atlantic  City's 
gay  white  way,  its  hotels,  boardwalk, 
and  piers. 

In  many  sections  of  the  country  to- 
day, interconnection  of  power  com- 
panies is  an  accom- 
plished fact,  and  in 
some  areas  plans  are  be- 
ing developed  to  inter- 
connect such  systems 
with  one  or  more  simi- 
lar interconnected  sys- 
tems. Multi-company 
enterprises  have  also 
been  created,  such  as 
Electric  Energy,  Incor- 
porated, in  Illinois,  and 
the  Ohio  Valley  Elec- 
tric Corporation,  for 
the  sole  purpose  of  sup- 
plying bulk  power  at  a 
given  location — more 
power  than  one  com- 
pany could  supply  by  it- 
self.    These  power  pro- 
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ducing  organizations 
are  supported  by  a 
spider  web  of  channels 
for  voice  and  written 
communications,  tele- 
metering (transfer  of 
measurements  from  a 
remote  location),  and 
protective  relaying  (ar- 
rangements to  protect 
the  power  system  dur- 
ing occurrence  of  trou- 
ble conditions) .  Chan- 
nels are  also  required 
for  supervisory  control 
(supervision  and  control  from  a  cen- 
tral point  of  a  number  of  functions  at 
one  or  more  remote  locations)  and 
frequency  and  load  control  (auto- 
matic signals  transmitted  over  a  com- 
munications channel  to  regulate  power 
generation) . 

The  1952  construction  expendi- 
tures of  investor-owned  electric  power 
companies  throughout  the  United 
States  amounted  to  2^  billion  dol- 
lars, and  the  industry's  post-war  out- 
lays for  new  plants  and  equipment 
now  total  approximately  13  billions. 
The  construction  budgets  of  the  com- 


The  engine  of  this  train  is  one  of  iS  in  an  open-pit 
copper  mine  operation  whose  movements  are  directed 
over   Bell   System  private    mobile   telephone   equipment 


their  own  communications  facilities. 
Furthermore,  power-line  carrier  com- 
munication systems  have  limitations 
as  to  capacity  and  freedom  from  in- 
terference which  tend  to  restrict  their 
general  expansion.  The  telephone 
companies,  realizing  the  needs  of 
these  customers,  are  working  closely 
with  them  to  provide  the  best  com- 
munications facilities  obtainable. 

As  an  example,  one  of  the  Bell 
companies  recently  executed  an  agree- 
ment with  a  large  hydro-electric 
power  system  to  take  over  its  entire 
private  communications  network,  and 


panics    for     1953    aggregate    almost      to  provide  for  all  future  requirements. 


three  billion  dollars,  and  by  the  year's 
end  nearly  50,000,000  customers  will 
be  using  these  services.  In  view  of 
this  rapid  growth  and  the  increased 
usage  by  all  customers,  the  power  in- 
dustry has  estimateci  that  it  will  re- 
quire a  ten-fold  increase  in  communi- 
cations facilities  in  the  next  five  to  ten 
years.  The  large  amounts  of  capital 
required  for  such  expansion  and  the 
increasing  complexities  of  the  com- 
munications systems  required  have  led 
more   and   more   of  the   power   com- 


The  customer's  telephone  plant  is  a 
substantial  telephone  system,  and  will 
be  assimilated  over  a  period  of  five 
years.  It  includes  some  10,000  sta- 
tions and  over  15,000  miles  of  physi- 
cal telephone  circuits. 

Infernal  Communications 
for  Railroads 

Unlike  the  pipe-line  and  power 
companies,  the  railroads  almost  from 
their  earliest  beginnings  had  a  right- 


panies    to    decide    against    providing      of-way  communications   requirement. 
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The  expansion  of  the  railroads  was 
coincident  with  the  invention  and  de- 
velopment of  telegraph  service,  and 
each  complemented  the  other.  The 
railroads  required  wire  communica- 
tion in  order  to  operate  effectively, 
and  the  telegraph  industry  required 
lines  between  cities  and  towns.  As 
the  railroads  were  being  built,  tele- 
graph lines  were  strung  parallel  to 
their  rights  of  way.  In  return  for  the 
use  of  the  right  of  way,  wire  facilities 
were  allocated  to  the  railroads  for 
their  exclusive  use. 

In  time,  the  railroads  paralleled 
the  telegraph  facilities  with  telephone 
channels,  building  up  complex  com- 
munications systems  which  today  rep- 
resent a  total  investment  of  hundreds 
of  millions  of  dollars. 

With  the  increasing  costs  of  opera- 
tions and  the  need  for  large  amounts 
of  capital  to  introduce  more  efficient 


This   engittee?-   of  a   diesel  locomotive   is 

receiving  instructions  from  the  yardniaster 

over  inobile  radio  telephone  facilities  leased 

from  the  telephone  company 


and  economical  equipment  and  meth- 
ods, railroads  are  taking  a  new  look 
at  their  communications  requirements. 
Mobile  radio  systems  are  being  used 
to  facilitate  switching  in  yard  opera- 
tions, train-to-train,  end-to-end  of 
train,  and  train-to-wayside  communi- 
cations. In  several  cases,  industrial 
television  is  under  trial  for  checking 
freight  car  numbers  and  the  condition 
of  cars  and  equipment  on  moving 
trains.  The  telephone  companies 
have  long  cooperated  with  the  rail- 
roads in  working  out  solutions  to  their 
communications  problems,  and  are 
prepared  generally  to  offer  whatever 
communications  facilities  they  need. 

Opportunity  ami  CItalletige 

Since  the  public  interest  is  so  heavily 
at  stake,  the  communications  circuits 
of  pipe  lines,  power  companies,  and 
railroads  must  provide  dependability 
and  continuity  of  service.  For  ex- 
ample, if  a  communication  circuit  is 
interrupted  even  for  a  short  period, 
the  flow  of  gas  or  fuel  oil  to  a  com- 
munity through  a  pipe  line  might  be 
curtailed,  or  the  flow  of  electric 
power  to  a  community  significantly  al- 
tered, or  the  continuity  of  train  opera- 
tions affected. 

The  telephone  companies  recognize 
that  utilities  need  high-quality  reliable 
communications.  They  are  using  all 
their  "know-how"  in  special  preven- 
tive maintenance  and  are  employing 
new  and  better  circuits  and  devices  as 
they  become  available.  They  are  in- 
suring a  high  continuity  of  service  by 
careful  planning  of  alternative  rout- 
ings in  the  event  of  interruptions. 
Telephone  company  plant  and  com- 
mercial people  frequently  visit  critical 
points   of   operation    to    observe    the 
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condition  and  operations  of  telephone 
facilities.  They  are  seeking  to  learn 
at  first  hand  the  customer's  needs,  and 
the  reaction  of  field  people  to  the 
service  being  furnished. 

Pipe  lines,  power  companies,  and 
railroads  have  unusual  communica- 
tions requirements  because  of  their 
long  rights  of  way  through  territory 
which  is  sometimes  remote  and  rela- 
tively inaccessible,  where  telephone 
companies  may  not  be  operating.  In 
earlier  days,  frequently  the  only  prac- 
ticable way  of  meeting  these  require- 
ments was  for  the  so-called  right-of- 
way  companies  to  provide  their  own 
communications  along  their  rights  of 
way — interconnecting  with  telephone 
company  facilities,  under  operating 
agreements,  as  required. 

Over  the  years,  however,  telephone 
company  facilities  have  expanded  tre- 
mendously— particularly  since  World 
War  II.  The  Bell  System  now  has 
more  than  ten  times  the  toll  circuit 
miles  in  its  plant  that  it  had  in  1925, 
and  about  four  times  that  of  1940 — 
or  over  30,000,000  miles.  Whereas 
in  1925  over  one-half  of  the  plant  was 
in  open  wire,  today  open  wire  com- 
prises less  than  one-fifth  of  the  mile- 
age. Of  the  circuit  miles  in  cable 
sheath,  about  70  per  cent  is  under- 
ground. Not  only  is  the  network 
more  extensive  but  it  is  more  reliable. 
The  telephone  companies  are  in  far 
better  position  today  to  supply  the 
services  needed  by  utilities,  and  desire 
to  do  so  to  the  fullest  extent  practic- 
able. 

Using  the  Best  ''Tools'' 

To  PROVIDE  BETTER  COMMUNICA- 
TIONS, the  telephone  companies  are 
endeavoring    to    meet    individual    re- 


The    dispatcher    of    a    large    natural-gas 

pipe  line  company  receives  hourly  pressure 

time  reports  from  gatherings   compressor^ 

and  metering  stations 

quirements  with  the  "tools"  that  will 
furnish  the  best  and  most  dependable 
service  at  reasonable  cost  to  the  cus- 
tomer. One  of  these  many  "tools" 
is  radio,  a  relative  newcomer. 

In  the  field  of  point-to-point  radio, 
microwave  is  proving  of  great  value 
in  providing  communications,  espe- 
cially over  long  hauls  where  large 
numbers  of  circuits  are  required. 

The  Bell  telephone  companies  have 
had  extensive  experience  with  radio 
relay.  The  Bell  Laboratories  have 
designed  the  systems  which  are  be- 
ing used  on  the  trancontinental  and 
other  long  routes  to  provide  televi- 
sion and  other  communications  chan- 
nels. These  systems  are  manufac- 
tured and  installed  by  the  Western 
Electric  Company,  and  the  Bell  Sys- 
tem Companies  engineer,  operate,  and 
maintain  them.  By  the  end  of  1952, 
the  telephone  companies  had  more 
than  a  million  miles  of  telephone  cir- 
cuits over  radio  relay. 

The  Bell  telephone  companies  also 
use  microwave  radio  systems  over 
routes  v/here  hauls  are  short  and 
channel  requirements  are  small,  in 
cases  where  this  appears  to  be  the  best 
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method  of  furnishing  the  desired  serv- 
ice, considering  botli  reliability  and 
cost.  In  addition,  little  brothers  to 
the  Bell  System  transcontinental  radio 
relay  system  in  the  VHF  band  pro- 
vide telephone  service  to  a  number  of 
remote  locations  where  only  a  few 
channels  are  needed.  For  example: 
two  toll  stations  provided  by  VHF 


considered  before  selecting  it  as  the 
"tool"  to  do  a  particular  communica- 
tions job.  As  an  example,  since  the 
installation  of  the  New  York-Boston 
radio  relay  system  in  1947 — the  first 
successful  long-haul  system — there 
have  been  changes  in  the  antennae, 
new  types  of  vacuum  tubes  have  been 
developed,  new  circuit  and  equipment 


were  used  to  serve  a  new  petroleum     arrangements  have  been  designed,  and 


field  in  Utah  which  an  oil  company 
was  undertaking  to  "prove  in."  The 
area  was  77  miles  from  the  nearest 
wire  telephone  lines. 

Several  Bell  System  companies  have 
also  made  radio  installations  parallel- 
ing open  wire  lines,  to  provide  added 
circuits.  Since  radio  circuits  are  sub- 
ject to  hazards  quite  different  from 
those  aflfecting  wire  facilities,  this  di- 
versification of  facilities  provides 
added  protection  against  service  inter- 
ruption. 

Microwave  radio  is  a  fast-changing 
art,  and  obsolescence  Is  a  factor  to  be 


changes  have  been  made  in  the  gas 
pressure  systems  used  on  the  wave 
guides.  This  all  has  happened  in  less 
than  five  years,  and  undoubtedly  the 
years  ahead  will  bring  many  new  de- 
velopments. 

The  Bell  telephone  companies  feel 
that  microwave  can  play  a  real  part  In 
providing  communications.  However, 
it  is  only  one  type  of  facility  among 
many.  The  art  Is  developing  and 
changing  rapidly  and  there  are  many 
cases  where  other  types  of  facilities 
prove  best  suited  to  meet  the  particu- 
lar communications  needs. 


The  dispatching  turret  in  the  right  J'oregrou>id  was  especially  designed  by  the  telephone 
company  to  meet  the  requirements  of  a  large  power  company 
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^Bell  System  engineers  use  a  ballooyi  and  a  portable  tower  to  select  sites  Jar  inicrovoave 
radio  telephone  stations  for  a  private-line  radio  telephone  system  being  iristalled  for  a 

major  power  company 


The  telephone  companies  are  also 
extending  their  cable  network  at  a 
very  rapid  rate,  using  both  coaxial 
and  multi-conductor  types.  While 
this  radio  development  has  been  tak- 
ing place,  continuing  progress  has  also 
been  made  on  improved  types  of  car- 
rier current  systems,  some  of  which 
have  been  designed  especially  to  pro- 
vide small  numbers  of  circuits — 4  to 
16  on  an  open  wire  pair  and  4  to  20 
on  a  cable  quad.  These  systems  are 
well  adapted  to  meet  the  expanding 
requirements  of  oil,  pipe  line,  trans- 
portation, and  utility  systems  by  pro- 
viding additional  capacity  on  wire  or 
cable  routes.  Furthermore,  these 
systems  can  be  used  for  integrated 
wire  and  radio  arrangements  in  which 
the  carrier  currents  are  transmitted 
part  of  the  way  by  wire  lines  and  part 


by  radio  without  interposing  carrier 
terminals  at  the  junction  of  the  wire 
and  radio  systems.  This  type  of  ar- 
rangement allows  great  flexibility  in 
the  selection  of  the  type  of  facility  for 
a  particular  situation. 

Beyond  the  microwave  and  cable 
carrier  systems,  there  are  other  things 
in  the  offing.  The  Bell  Laboratories 
are  conducting  research  work  on  a 
new  system,  for  instance,  which  may 
provide  even  greater  band  widths 
than  do  present  radio  relay  systems. 
This  is  an  extremely-high-frequency 
wave  guide  system  which  may  make 
possible  tiie  transmission  through  hol- 
low pipe  of  a  band  width  of  several 
thousand  megacycles  over  long  dis- 
tances. Progress  in  research  con- 
tinues to  resolve  problems  that  must 
be  overcome  before  the  wave  guide 
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can  take  Its  place  alongside  the  paired 
cable,  the  coaxial  cable,  microwave 
transmission,  and  similar  facilities. 

As  these  new  developments  occur 
and  prove  economically  attractive,  the 
telephone  companies  Incorporate  them 
Into  their  plant  as  rapidly  as  they  be- 
come available.  Telephone  company 
customers  thereby  automatically  bene- 
fit from  Improvements  In  the  commu- 
nications art. 

Mobile  Radio  Widely   Used 

Mobile  radio  facilities  have  be- 
come very  Important  to  utilities,  In- 
creasing the  flexibility  of  operations 
both  In  cities  and  along  their  rights  of 
way.  In  addition  to  the  general  mo- 
bile telephone  service,  now  available 


operating  features.  Since  such  turrets 
might  be  used  In  other  power-com- 
pany situations,  engineering  work  by 
a  team  of  Pacific  Telephone  and  Tele- 
graph Company,  American  Telephone 
and  Telegraph  Company,  and  Bell 
Laboratories  experts,  In  consultation 
with  BPA,  was  rushed  to  comple- 
tion. The  Pacific  Company  arranged 
to  assemble  the  equipments  locally. 
Later  this  turret  will  be  standardized 
and  made  available  through  Western 
Electric  for  other  customers  with  sim- 
ilar needs. 

In  several  cases,  pipe-line  and 
power  companies  are  being  furnished 
circuits  and  selective  signaling  ar- 
rangements for  remote  control  and 
metering  purposes.  As  a  result,  dis- 
patchers at  one  location  can  select  and 


to  some  12,000  vehicles— Including  read  meters,  start  and  stop  pumps  and 
water  craft,  locomotives,  and  heavy 
movable  equipment — the  telephone 
companies  also  provide  private  mo- 
bile radio  systems,  and  have  500  such 
systems  under  contract,  serving  nearly 
7,000  mobile  units — about  40  percent 
of  which  are  furnished  to  utilities. 

Provision  by  the  telephone  com- 
panies of  the  best  "tools"  Includes  not 
only  the  circuits  used  to  carry  the 
communications  but  also  specially 
built  instrumentalities  and  specially 
designed  circuit  arrangements,  such  as 
switchboards  and  dispatching  turrets, 
selective  signaling  equipments,  special 
circuits  for  remote  control  and  meter- 


ing, and  similar  items. 

One  recent  example  is  a  newly  de- 
signed dispatcher's  turret  soon  to  be 
Installed  for  the  Bonneville  Power 
Administration.  BPA  had  a  require- 
ment for  a  dispatching  turret  small 
enough  in  size  to  be  operated  by  one 
man  but  capable  of  handling  80  to 
100   lines  with    a   number   of   special 


motors,  open  and  close  valves,  and  ob- 
tain Indications  of  switch  positions  at 
several  distant  points.  In  fact,  they 
can  do  remotely  just  about  anything 
human  beings  on  the  spot  can  do. 
These  developments  constitute  fur- 
ther evidence  of  the  desire  of  the  tele- 
phone companies  to  help  these  cus- 
tomers. 

Ringing  Door  Bells 

Recognizing  the  Importance  of  bet- 
ter communications,  telephone  com- 
pany representatives  made  33,000 
visits  during  1952  to  the  pipe  lines, 
power  companies,  and  railroads  to  of- 
fer them  assistance  in  meeting  their 
changing  communications  require- 
ments. Such  visits  have  been  sup- 
ported by  telephone  company  officers 
and  operating  heads  who  have, 
through  personal  contacts  with  execu- 
tives of  the  utilities,  affirmed  the  de- 
sire  of   the    telephone    companies    to 
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meet  their  communications  needs 
fully. 

As  a  result  of  those  efforts,  com- 
prehensive studies  of  message  traffic 
and  operational  requirements  are  now 
under  way  with  more  than  lOO  major 
pipe  lines,  power  companies,  and  rail- 
roads. These  studies  are  designed  to 
help  the  customer  obtain  the  best  use 
of  exchange,  toll  message  services, 
and  private  line  facilities. 

A  study  recently  completed  for  one 
of  the  largest  petroleum  enterprises 
in  the  United  States  resulted  in  a  deci- 
sion by  its  management  to  sell  its  com- 
munications plant  to  the  telephone 
companies  and  to  "lease"  facilities  for 
all  future  requirements. 

Why  Bell  Service  f 

The  telephone  companies  offer  a 
dependable  and  economical  communi- 
cations service.  Rates  are  reason- 
able, and  the  utility  "leases"  only  the 
services  it  needs  as  it  needs  them,  tai- 
lored to  its  individual  requirements. 
There  is  no  need  to  invest  capital  in 
communications  equipment,  set  up  re- 
serves for  obsolescence,  and  provide 
manpower  for  engineering,  installa- 
tion, and  maintenance.  Furthermore, 
changes  in  the  customer's  operational 
requirements  will  not  leave  him  with 


facilities  he  no  longer  needs — as  is 
sometimes  the  case  when  he  owns  his 
communications  plant. 

One  power  company  executive 
stated  recently  that  there  are  many 
advantages  offered  by  coordination  of 
utility  communications  with  the  tele- 
phone companies.  It  avoids  duplica- 
tion in  plant,  results  in  saving  in 
space  requirements  and  in  use  of  crit- 
ical materials,  improves  reliability 
(e.g.,  greater  number  of  alternative 
routes  made  possible),  provides  much 
greater  flexibility,  and  gives  undivided 
control  of  communications  and  greater 
convenience.  The  power  company 
can  take  full  advantage  of  Bell  tech- 
nical advances  and  its  own  personnel 
can  be  assigned  exclusively  to  the  com- 
pany's "bread  and  butter"  job. 

Whether  a  utility  carries  oil  or  gas, 
electric  power,  passengers  or  freight, 
it  is  in  the  transportation  business. 
And,  for  that  matter,  so  are  the  tele- 
phone companies  whose  channels  reli- 
ably transport  the  operating  intelli- 
gence for  these  basic  industries.  Both 
have  come  a  long  way  together  since 
the  day  mother  used  to  trim  the  wicks 
and  fill  the  "coal  oil"  lamps.  To- 
gether, these  specialists,  each  in  his 
own  field  of  accomplishment,  are  help- 
ing each  other  to  meet  the  challenge 
of  greater  usefulness. 


Customers  Now   Fay   Well  Over   $600,000,000  a   Year  in 
Excise  Taxes  on   Telephone  Service  Furnished  by  the  Bell 

System  Companies 
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Many  years  ago,  Benjamin  Frank- 
lin wrote  that  "Our  Constitution  is  in 
actual  operation;  everything  appears 
to  promise  that  it  will  last;  but  in  this 
world  nothing  Is  certain  but  death  and 
taxes,"  Happily,  since  that  time  ad- 
vances in  medical  science  have  added 
many  years  to  our  lives.  Not  so  hap- 
pily, the  increasing  complexities  of  our 
world  today  have  added  many  dollars 
to  our  tax  bills. 

Probably  the  most  difficult  task 
which  confronts  our  Congress  each 
year  is  the  job  of  determining  the 
amount  of  taxes  which  must  be  col- 
lected and  the  manner  in  which  these 
taxes  may  be  raised.  While  this  ar- 
ticle proposes  to  discuss  only  one  par- 
ticular form  of  taxation — the  15% 
and  25%  Federal  excise  tax  which 
telephone  companies  are  required  to 
collect  from  their  customers  on 
charges  for  local  service  and  toll  calls 
— let's  first  take  a  quick  look  at  the 
size  and  make-up  of  today's  Federal 
tax  structure,  to  see  just  where  these 
excises  fit  Into  the  picture. 


For  1952,  the  Federal  Govern- 
ment's internal  revenue  collections 
were  derived  from  three  principal 
sources:  corporation  Income  and  prof- 
its taxes  ($22.1  billion,  or  32%),  In- 
dividual income  and  employment  taxes 
($36  billion,  or  53%)  and  miscel- 
laneous internal  revenue  taxes  ($10.4 
billion,  or  15%).  The  miscellaneous 
taxes,  while  including  such  items  as 
estate  and  gift  taxes,  consisted  pri- 
marily of  the  various  excises  on  al- 
coholic beverages,  tobacco,  manufac- 
turing, entertainment,  transportation, 
communications  services,  and  other 
items,  and  the  retailers'  excises  on 
furs,  jewelry,  luggage,  and  toilet 
preparations. 

The  main  premise  underlying  most 
of  these  taxes — corporate,  individual, 
and  miscellaneous — is  relative  ability 
to  pay.  Corporations  having  surtax 
net  incomes  of  more  than  $25,000 
pay  at  higher  rates  than  smaller  cor- 
porations; Individuals  pay  at  rates 
which  are  on  an  ascending  scale  In 
proportion  to  their  earnings  and  in- 
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come.  Historically,  most  miscellane- 
ous taxes  have  been  levied  on  articles 
which  are  not  strictly  necessities,  and 
the  rates  have  been  scaled  so  that,  by 
and  large,  the  higher  rates  apply  only 
to  so-called  luxury  items. 

In  other  words,  excise  taxes  are  not 
levied  on  such  fundamental  day-to- 
day living  costs  as  rent  and  housing, 
food,  water,  gas,  electricity,  clothing, 
drugs,  and  carfare.  Rather,  they  are 
placed  on  such  commodities  and  serv- 
ices as  alcoholic  beverages,  tobacco, 
theater  and  cabaret  admissions,  furs, 
jewelry,  gasoline,  automobiles,  and 
electric  appliances.  In  most  cases,  the 
commodities  and  services  subject  to 
these  excises,  while  contributing  to  our 
standard  of  living,  could  in  time  of 
necessity  be  eliminated  or  their  use 
materially  curtailed  without  impair- 
^ing  the  health,  safety,  or  well-being  of 
the  community.  These  products  are 
not  all  luxuries,  but  most  of  them 
(particularly  the  ones  in  the  high  ex- 
cise brackets)  are  definitely  not  essen- 
tials. To  this  extent,  the  excise  taxes 
on  these  products  follow  the  basic 
theory  of  ability  to  pay. 

The  outstanding  exception  to  this 
premise  is  the  excise  tax  on  telephone 
service. 

Telephone  Excise  Tax 
Highly  Disc?'imiuafory 

In  the  regulated  public  utility  field, 
bills  for  electricity,  gas,  and  water  are 
not  subject  to  Federal  excise  tax. 
Neither  are  charges  for  local  and 
short-haul  transportation,  including 
taxicab  fares  and  commutation  tickets, 
although  comparable  local  and  short- 
haul  telephone  service  is  taxed  at  the 
high  rate  of  i^%  .  The  tax  on  long- 
haul  transportation  of  persons  is  con- 


For  ig^2,  the  operating  compa- 
nies of  the  Bell  System  collected 
and  turned  over  to  the  Federal 
Government  $61  f^  million  in  ex- 
cise taxes.  For  the  same  period, 
the  companies  paid  on  their  own 
operations  some  $^06  million  in 
Federal,  state,  and  local  taxes. 
The  tax  portion  of  the  amoutits 
collected  from  telephone  users, 
therefore,  amounted  to  zvell  over 
a  billion  and  a  quarter  dollars — 
an  average  of  $2.S§  per  telephone 
per  juonth — of  which  ^7%  {the 
excise  tax  portion)  entered  in  no 
way  into  the  cost  of  furnishing 
telephone  service. 


siderably  less  than  the  tax  on  long 
distance  telephone  calls — 15%  as 
compared  with  25%.  In  the  com- 
munications field  the  Congress  found 
it  desirable  recently  to  reduce  the  ex- 
cise tax  rate  on  telegraph  service — an 
industry  which,  like  telephone  service, 
is  essential  to  national  defense — from 
25%'  to  15  % . 

The  discriminatory  nature  of  the 
telephone  excises  is  even  more  sharply 
revealed  when  the  rates  are  compared 
with  those  on  so-called  luxuries.  Only 
alcoholic  beverages  and  tobacco  are 
taxed  at  rates  higher  than  the  25% 
applying  to  telephone  toll  messages 
over  24  cents  and  to  leased  wires. 
Cabaret  admissions,  jewelry,  furs, 
and  cosmetics  bear  a  smaller  excise 
burden.  The  15%  on  local  telephone 
service  is  greater  than  the  excises  ap- 
plying to  television  sets,  passenger 
automobiles,  musical  instruments,  and 
air-conditioning  units. 

Most  people  agree  that  telephone 
service  today  is  a  necessity,  not  a  lux- 
ury.   At  the  end  of  1952,  some  67% 
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of  all  households,  representing  more 
than  one  hundred  million  people,  had 
telephone  service.  Over  the  years  the 
telephone  has  become  firmly  estab- 
lished In  the  peace-time  economy  of 
the  nation.  We  depend  on  it  in  most 
of  our  normal  business  and  social 
transactions,  as  well  as  in  emergencies 
— to  call  the  doctor,  the  fire  depart- 
ment, the  police.  Its  importance  in 
times  of  national  emergency  is  so  well 
recognized  by  both  the  government 
and  the  public  that  it  need  not  be 
stressed  here. 

The  telephone  excises  reached  their 
present  peak  with  the  imposition  in 
1944  of  what  were  termed  "war  tax 
rates"  by  the  Congress,  and  it  was 
provided  in  the  law  that  such  rates 
were  to  expire  six  months  after  the 
end  of  hostilities.  These  rates  were 
imposed  at  that  time  largely  to  dis- 
courage the  use  of  telephone  service 
and  to  conserve  the  then  existing 
facilities  for  war-time  needs.  It  is 
plain  that  the  need  to  discourage  the 
use  of  telephone  service  no  longer 
exists.  Since  the  end  of  the  war  the 
number  of  telephones  in  the  United 
States  has  increased  by  72%,  and  the 
Bell  System  average  telephone  plant 
investment  has  more  than  doubled. 
However,  the  "war  tax  rates"  were 
continued  by  the  Congress  in  1947 
without  definite  termination  date. 

Of  Concern  to  Customers, 
Companies,  a?jd  Commissions 

Let's  see  why  we,  as  members  of  the 
telephone  industry,  should  be  con- 
cerned about  these  taxes — which, 
after  all,  are  taxes  levied  directly  on 
our  customers,  not  on  the  telephone 
companies. 

The  cost  of  any  product  or  service 


Includes  not  only  such  expenses  as 
labor,  material,  and  overhead,  but 
also  any  Federal,  state,  or  local  taxes 
levied  on  the  companies  involved  in 
providing  such  products  or  services. 
In  the  case  of  telephone  service,  how- 
ever, the  customer  is  required  to  pay  a 
large  additional  charge — the  excise 
tax — which  does  not  enter  In  any  way 
into  the  cost  of  furnishing  such  serv- 
ice. This  additional  amount  is  specifi- 
cally identified  on  our  telephone  bills, 
and  yet  It  is  diflicult  for  the  telephone 
user  to  think  of  his  bill  as  being  made 
up  of  two  amounts,  one  of  which  rep- 
resents his  cost  of  service,  the  other 
an  additional  tax  superimposed  on  the 
bill  and  turned  over  by  the  company 
directly  to  the  Federal  Government. 

With  the  continually  Increasing  de- 
mand for  telephone  service,  we  are  In 
constant  competition  with  other  indus- 
tries for  the  capital — money — to  fi- 
nance the  Improvement  and  expansion 
of  our  service.  We  have  been  forced 
to  apply  for  Increased  rates  not  only 
to  meet  today's  inflated  costs  but  to 
provide  the  earnings  so  sorely  needed 
to  attract  the  necessary  additional 
capital  to  the  industry  on  fair  and 
equitable  terms.  The  effect  of  Fed- 
eral income  taxes  on  our  rate  struc- 
ture Is  well  known  to  both  the  com- 
panies and  the  state  and  Federal 
regulatory  commissions :  the  fact  that 
In  order  to  obtain  a  dollar  of  earnings 
for  our  investors  we  must,  at  the 
present  52%  tax  rate,  be  permitted 
to  collect  $2.08  from  our  customers, 
of  which  $1.08  will  go  to  the  Federal 
Government  In  tax. 

This  52%  Federal  Income  tax  rate 
is  certainly  high,  but  it  applies  to  all 
large  industries — not  just  telephone 
companies.     Where  telephone  service 
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is  singled  out  for  discriminatory  treat- 
ment is  that  the  companies  furnishing 
such  service  are  required  to  collect 
from  their  customers  an  additional 
charge  which  increases  the  amount 
individuals  must  pay  for  that  service 
but  which  has  nothing  to  do  with  the 
cost  of  rendering  the  service.  This  is 
the  reason  why  we  in  the  industry 
should  be  and  are  concerned  about  the 
telephone  excise  taxes. 

This  problem  is  also  of  great  con- 
cern to  the  regulatory  commissions. 
Although  the  excise  taxes  are  not  di- 
rectly considered  in  telephone  rate 
cases,  the  commissions  cannot  help  but 
realize  that  whatever  charges  they 
approve  will  be  increased  by  fifteen  or     often  pointed  out  the  impact  of  these 


nication  services  should  be  repealed 
or  greatly  reduced." 

Phone  Users  Not  Fully 
Aware  of  These  Taxes 

The  fact  that  the  telephone  user 
does  not  realize  the  effect  that  these 
excises  have  on  his  cost  of  service  is 
borne  out  by  a  nation-wide  survey  of 
telephone  customers  which  was  made 
last  year.  Less  than  one  in  five  of  the 
people  interviewed  knew  the  excise 
tax  rate  on  toll  service;  nearly  half  of 
them  didn't  know  whether  any  excise 
tax  at  all  applied  to  such  service. 
The   Bell   System  companies   have 


twenty-five  per  cent  through  the  ap- 
plication of  these  taxes.  At  the  meet- 
ing of  the  National  Association  of 
Railroad  and  Utilities  Commissioners 
last  fall  at  Little  Rock,  Arkansas,  this 
matter  was  considered  so  vital  that 
the  convention  passed  a  resolution 
stating  that  ".  .  .  the  present  excise 
taxes  on  communication  services  are 
inimical  to  the  maintenance  of  reason- 
ably   priced    and    non-discriminatory 


taxes  on  our  customers  and,  as  stated 
in  the  A.  T.  &  T.  Annual  Report  for 
1952  ".  .  .  we  shall  continue  to  pre- 
sent to  the  taxing  authorities  our 
views  as  to  why  and  how  this  burden 
should  be  reduced."  We  feel  an  obli- 
gation to  our  customers  to  do  this. 
It  is  also  our  responsibility  to  do 
everything  we  can  to  make  our  cus- 
tomers themselves  aware  that  they 
are  at  the  present  time  forced  to  bear 


communication  services  and  that,  ac-     this  discriminatory  tax  load  as  a  part 
cordingly,  the  excise  taxes  on  commu-     of  the  cost  of  telephone  service. 
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About  300  Bel/ System  Plant  Schools  Compleme?it  On-the-job 

Training  to  Help  Many  Thousa?ids  of  Employees  Acquire 

Or  Improve  Craft  Skills  Each  Year 


Learning  How  To  Do  It 
Through  Plant  Trainin 

fV alter  H.  Flinn 


In  the  Plant  Departments  of  the 
Bell  System  companies  there  are  190,- 
000  men  and  women  who  plan,  build, 
repair,  and  maintain  the  wire,  cables, 
switchboards,  and  a  host  of  other 
types  of  equipment,  used  In  providing 
communications  services.  That  is  a  big 
undertaking  and  a  big  responsibility, 
and  all  of  these  folks  must  know  what 
they  are  doing.  In  fact,  all  of  them 
must  be  trained  In  the  knowledge  and 
techniques  of  certain  operations 
which  keep  the  business  going. 

In  the  old  days,  a  man  became  a 
skilled  craftsman  the  long,  hard  way: 
through  trial  and  error.  Today  there 
isn't  time  for  that.  Needed  skills, 
basic  crafts,  and  progressive  accom- 
plishments are  acquired  by  being 
trained  In  them :  trained  systemat- 
ically, intelligently — yes,  even  scien- 
tifically. 

The  purpose  of  training  Is  to  re- 
duce the  time  required  for  learning, 
to  improve  the  quality  and  quantity  of 


production,  and  to  promote  safe  work- 
ing practices.  Training  Is  also  an  Im- 
portant factor  In  maintaining  good 
public  relations. 

During  the  early  years  of  this  busi- 
ness, foremen  hired  and  fired  men  on 
location.  An  applicant's  climbing  abil- 
ity was  Indicated  by  his  possession  of 
"hooks."  Not  until  the  1920s  did  the 
young  apprentice  receive  much  for- 
malized training.  Since  this  time,  the 
need  for  sound  training  methods  has 
been  recognized.  If  a  training  pro- 
gram Is  to  accomplish  the  desired  re- 
sults, the  training  must  be  tailored  to 
fit  the  objective.  Good  training  ma- 
terial cannot  come  from  a  haphazard 
collection  of  opinions,  nor  from  ex- 
periences of  any  one  individual,  but 
must  be  based,  Insteaci,  on  extensive 
research  Into  the  most  efficient  meth- 
ods for  the  particular  task. 

This  doesn't  mean  that  we  don't 
have  to  practice  over  and  over  again, 
for  we  do;  nor  does  it  mean  that  we 
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learn  in  a  jiffy,  for  we  don't.  Much 
of  the  training  consists  of  individual 
instruction  on  the  job,  and  is  planned 
and  conducted  by  a  man's  supervisor. 
But  here,  let's  just  see  how  plant 
school  training  works. 

A  Post -War  Recruit 

Suppose  we  take  the  case  of  John 
Smith,  a  young  World  War  II  vet- 
eran who  came  to  the  employment  of- 
fice of  a  Bell  System  Company  in 
March  of  1946. 

The  young  man  had  received  his 
honorable  discharge  just  a  week  be- 
fore. During  the  interview,  he  in- 
dicated that  he  had  heard  a  lot  about 
the  Bell  System  from  some  of  the 
G.I.s  who  were  on  military  leave 
from  the  System.  He  said  from  all 
the  things  he  had  heard  about  the 
company,  he  was  more  than  anxious 
to  join  its  ranks. 


He  took  the  various  pre-employ- 
ment tests  and  showed  up  rather  well 
in  all  of  them.  He  was  mentally 
alert,  and  had  good  coordination  and 
mechanical  skill.  It  looked  as  though 
John  had  the  makings  of  a  good  sta- 
tion installer,  and  he  was  told  to  re- 
port to  the  District  Plant  Superin- 
tendent the  following  morning. 

John  was  one  of  1,500,000  men 
and  women  who  came  to  the  employ- 
ment offices  throughout  the  Bell  Sys- 
tem during  the  four  years  follow- 
ing the  War.  However,  he  was  one 
of  the  more  fortunate  ones — for  we 
found  it  possible  to  hire  only  one  out 
of  every  14  applicants  who  applied 
for  employment  during  this  period. 

Needless  to  say,  John  was  in  the 
District  Superintendent's  office  bright 
and  early  the  next  morning,  full  of 
vim  and  vigor  and  rarin'  to  go.  Here 
John  heard  something  about  the  Bell 
System  family.    He  learned  about  the 


A  group  of  student  installers  make  use  of  model  homes  in  learning  to  plan  residence 
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An  instructor  demonstrates  the  techniques  of  pole  climbing.     Soon  each  pupil  will  be 
proving  his  proficiency  under  the  expert' s  watchful  eye 


confidence  the  public  has  in  us,  and 
how  proud  we  are  of  this  reputation 
— and  now  that  John  had  become  one 
of  the  family,  how  we  were  counting 
on  him  to  help  us  maintain  that  same 
kind  of  reputation.  He  was  told  how 
important  it  is  to  be  pleasant,  punc- 
tual, and  regularly  on  the  job  to  help 
meet  our  responsibility  to  our  custom- 
ers. 


Here  may  be  seen  the  early  stages 
of  training  in  action.  It  is  true  that 
John  didn't  know  how  to  perform 
any  of  the  work  operations  yet — but 
he  began  to  acquire  a  better  under- 
standing of  the  kind  of  company  for 
which  he  was  going  to  work. 

The  next  step  in  John's  orientation 
program  was  to  meet  the  foreman  to 
whom  he  was  to  report  as  well  as  the 
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Typical  resideyitial  construction^  both  exterior  and  in- 
terior^ is  simulated  J  or  these  budding  installers 
to  practice  on 


Practical  experience  with  aerial  cable  operations  may  be 
obtained  under  such  favorable  circumstances  as  these 


other  fellows  in  the 
gang.  Here  the  fore- 
man explained  in  more 
detail  some  of  the  things 
a  station  installer  has  to 
do  in  the  performance 
of  his  work.  John  was 
informed  that  he  was 
to  report  to  the  Plant 
school  on  Monday 
morning.  There  he 
would  be  assigned  to  an 
installation  class  with 
seven  other  men  who 
had  just  been  employed. 
He  was  told  that  he 
would  go  to  school  for 
two  weeks  and,  at  the 
end  of  that  time,  report 
back  for  assignment. 

Some  phases  of  the 
plant  work  can  be  taught 
more  effectively  in  a 
school,  where  the  learn- 
ing situation  can  be  con- 
trolled and  teaching  aids 
can  be  provided.  In 
the  Plant  Department, 
the  Plant  school  plays 
an  important  part  in 
the  over-all  training  of 
Plant  people. 

One  of  the  first  ob- 
jectives in  plant  train- 
ing programs  is  to  orient 
new  men  in  the  business 
and  train  them  so  they 
will  become  productive 
and  gain  their  useful 
place  in  the  Plant  or- 
ganization as  rapidly  as 
possible.  Why  all  the 
rush  ?  Well,  we  are 
talking  about  the  period 
since  World  War  II, 
when      the      companies 
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have  had  thousands  upon  thousands 
of  requests  for  telephone  service. 
Time  was  a  real  factor,  for  It  had 
been  necessary  to  more  than  double 
the  91,000  people  In  the  Plant  De- 
partments at  the  end  of  the  War. 
But  most  important  of  all,  it's  just 
good  business  to  train  each  employee 
so  he  will  have  the  knowledge  and 
skill  to  perform  his  duties  well.  One 
of  the  real  satisfactions  In  life  comes 
from  hearing  such  words  as  "A  job 
well  done" — particularly  when  they 
come  from  a  customer. 

Many  Kinds  of  Training 

Till'.  PLANT  st"ii(X)L  to  which  John 
and  the  other  new  men  were  assigned 
has  several  class  rooms.  These  are 
very  flexible,  and  various  types  of 
training  can  be  conducted  In  one  room, 
for  they  are  equipped  with  demon- 
stration boards,  visual  aids,  and  ac- 
tual telephone  equipment.  In  the 
rooms  assigned  to  Installation  train- 
ing are  telephone  poles  and  cable  and 
terminal  boxes  set  up  just  as  they  are 
In  the  Held,  and  sections  representing 
home  and  office-building  types  of  con- 
struction. Everything  Is  done  to 
simulate  actual  working  conditions  as 
nearly  as  possible. 

Training  requirements  and  class 
schedules  within  a  given  area  are 
established  at  least  three  months  In 
advance.  Instructors  are  selected 
from  all  parts  of  the  Plant  Depart- 
ment: installation  foremen,  repair 
foremen,  construction  foremen,  cen- 
tral office  supervisors,  and  engineers. 
They  have  had  actual  field  experience 
In  the  subjects  they  are  teaching,  and 
serve  as  Instructors  usually  for  one 
or  two  years.  Together  they  work 
as  a  team  with  a  single  aim:  to  turn 


Throughout  the  United  States 
and  Canada,  over  joo  Plant 
schools  have  been  established  to 
help  care  for  the  training  needs  of 
the  Plant  forces.  Some  of  these 
schools  are  equipped  to  teach  50 
to  100  different  types  of  courses, 
and  these  courses  range  in  length 
from  a  half  day  to  5  months. 
During  ig^z  approximately  104,- 
000  Plant  employees  attended 
classes  in  the  plant  schools  for  an 
average  of  ^y2  days  each. 

Regardless  of  zvhere  training  is 
accomplished,  it  is  a  combination 
of  learning  and  practice  drill 
work.  Training,  in  its  broad 
sense,  is  never  ending,  but  for 
practical  purposes  it  is  often  said 
that  training  is  completed  when 
correct  performance,  both  mental 
and  physical,  becomes  habitual. 


out  well  trained  telephone  people  who 
can  do  their  assigned  jobs  safely  and 
efficiently. 

Some  typical  training  courses: 

First  Aid 

Advanced  Installation 

Dial  PBX  Installation  and  Main- 
tenance 

No.  I  Crossbar  Dial  Systems 

Cable  Splicing 

Teletypewriter  Maintenance 

Ship-to-Shore  Radio 

Television  Radio  Transmission 

Ni  Carrier  System 

Let's  look  In  on  the  Installation 
class  and  see  how  John  and  the  other 
new  men  got  along  on  their  first  day 
in  school.  The  subject  they  were  dis- 
cussing was  Public  Relations — and 
here's  what  the  instructor  was  saying 
about  it : 
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"Our  relations  with  our  customers      safety,   and  the   instructor  explained 
and  the  public  are  controlled  largely     the  meaning  of  the  Bell  System  Creed  : 


by  the  things  we  do  as  employees  of 
this  company.  The  opinions  the  pub- 
lic and  our  customers  get  in  a  great 
number  of  cases  come  from  the  ac- 
tions of  our  employees  both  on  and  off 
the  job.  Quite  frequently  the  only 
contact  our  customers  have  is  through 
our  installers  and  repairmen."  They 
then  discussed  some  of  the  things  in- 
stallers should  do  in  their  everyday 
job  to  promote  good  public  relations, 
and  the  importance  of  being  courte- 
ous, neat,  and  business-like  at  all 
times. 

The  next  subject  they  discussed  was 


Necessary   skill  in  the  use   of  a   cable  lasher   may   be 
gained  in  plant  school 


"No  job  is  so  important  and  no  serv- 
ice is  so  urgent  that  we  cannot  take 
time  to  perform  our  work  safely." 
He  also  pointed  out  that  the  respon- 
sibility rests  with  the  individual  to 
make  his  own  working  conditions 
safe.  He  told  the  group  that  as  they 
covered  each  phase  of  the  job  he 
would  point  out  the  safety  features 
involved,  because  they  are  as  impor- 
tant as  the  work  item. 

That  brought  them  to  the  service 
order,  and  its  relationship  to  the  in- 
stallation job.  It  didn't  take  the 
members  of  the  class  long  to  realize 
that  the  service  order 
is  the  instrumentality 
which  conveys  the  de- 
sires of  the  customer, 
and  that  the  installer  is 
a  member  of  the  team 
that  will  install  the  tele- 
phone to  the  customer's 
exact  requirements. 
The  instructor  ex- 
plained the  part  which 
each  department  con- 
tributes toward  execut- 
ing the  service  order, 
and  again  the  men  real- 
ized that  the  telephone 
job  is  one  of  teamwork, 
with  each  member  oc- 
cupying a  very  impor- 
tant post  on  the  tele- 
phone team. 

At  the  end  of  the 
first  week  John  and  the 
rest  of  the  class  were 
amazed  at  the  number 
of  things  they  had 
learned  in  such  a  short 
time     about     the     tele- 
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Practice  in  climbing  and  working  on  poles,  acquired  in  school,  brings  confidence  aloft 


phone  business.  In  addition  to  hold- 
iing  discussions,  they  were  actually 
learning  how  to  run  wires,  install 
telephones,  and  even  climb  telephone 
poles. 

How  to  Climb  a  Pole 

Perhaps  we  had  better  go  back  to  the 
morning  of  the  second  day  of  the  in- 
stallation class,  when  the  instructor 
asked  "How  many  of  you  fellows 
have  ever  climbed  a  telephone  pole?" 
Several  of  them  indicated  that  they 
had  done  some  pole  climbing  while  in 
the  Armed  Forces. 

The  instructor  told  the  class  that 
during  the  two-week  period  they 
would    devote    part    of   each    day    to 


learning  how  to  climb,  and  introduced 
the  boys  to  what  is  commonly  referred 
to  as  "hooks,"  or  lineman's  climbers. 
He  explained  that  they  were  used  for 
climbing  and  when  working  on  un- 
stepped  poles,  and  that  they  should 
not  be  worn  when  not  required.  He 
emphasized  that  their  very  lives 
would  depend  upon  these  climbers, 
and  assured  them  that  the  climbers 
were  made  to  particular  Bell  System 
specifications,  determined  as  a  result 
of  long  years  of  experience  in  both 
field  and  laboratory  testing. 

The  class  was  shown  how  to 
sharpen  and  gauge  the  gaffs  of  the 
climbers,  so  they  would  always  be  in 
top-flight  condition.     Then  each  man 
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How  TO  Climb  a  Pole 


John  was  instructed  that  the  length 
of  the  first  step  should  be  about  8  inches 
from  the  ground.  He  was  to  keep  hips, 
shoulders,  and  knees  a  comfortable  dis- 
tance from  the  pole  and  to  apply  suffi- 
cient pressure  to  force  the  gaff  into  the 
pole.  (The  weight  of  the  body  is 
usually  sufficient.)  He  was  then  to 
proceed  to  raise  the  body  into  position 
for  the  second  step.  The  hand  on  the 
side  of  his  body  on  which  the  leg  was 
moving  up  was  raised  slightly  before 
the    foot.      After    the    second    gaff    is 


placed,  the  first  gaff  is  removed  from 
its  position  in  the  pole  by  shifting  the 
weight  to  the  other  leg  and  lifting  the 
gaff  out  of  the  pole.  The  free  gaff  is 
then  raised  upward  for  the  next  step. 
Short  steps  are  taken  when  one  is  learn- 
ing to  climb.  The  distance  between 
steps  will  lengthen  naturally  with  prac- 
tice. The  same  principles  apply  for 
descending  the  pole ;  the  weight  of  one's 
body  should  ordinarily  be  sufficient  to 
set  the  climber  gaffs  securely  when  de- 
scending. 


was  measured  for  his  climbers,   and  to  the  plant  school.     Here  poles  had 

taught  how  to  wear  them  properly,  been  placed  in  conditions  simulating 

The  next  phase  of  climbing  instruc-  real  field  conditions, 
tion  was  given  outside,  in  a  yard  next  Before    any    man    could    learn    to 


Circuit  layout  is  an  important  J eature  of  PBX  work 
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climb  a  pole  successfully,  the  Instruc- 
tor stressed,  he  must  have  confidence 
in  his  ability  to  learn  to  climb  and  In 
his  climbing  equipment.     The  instruc- 
tor   demonstrated    the    correct    tech- 
niques by  climbing  repeatedly  up  the 
1  pole  about  three  feet  and  down  again. 
Then  he  asked  each  man  to  stand  at 
I  the  base  of  one  of  the  poles  without 
I  his  climbers.     Each  was  instructed  to 
l|  place  his  feet  against  the  base  of  the 
pole  at  about  a  45°  angle,  with  the 
side  of  the  arch  of  each  foot  against 
the  sides  of  the  pole.     Then  he  was 
instructed  to   extend  both   arms   for- 
ward in  a  horizontal  plane  from  the 
shoulders,  grasping  the  pole  with  both 
hands,    and    thrusting    his    hips    well 
back  from  the  pole  with  legs  and  arms 


straight.  He  was  taught  to  move  his 
legs  up  and  down  as  though  he  were 
actually  climbing  a  pole.  (These  exer- 
cises are  very  Important,  for  they 
limber  up  muscles  which  are  not  or- 
dinarily used.) 

Now  the  men  were  ready  to  put  on 
their  climbers.  At  first  they  felt  quite 
awkward,  for  they  had  to  learn  to 
walk  with  their  legs  spread  far 
enough  apart  to  prevent  the  gaffs  of 
the  climbers  from  cutting  their  feet 
or  legs. 

The  instructor  selected  John  as  the 
first  member  of  the  class  to  climb  a 
pole.  The  other  members  of  the  class 
gathered  around  the  pole  to  watch. 
Then  each  man  was  given  the  same  in- 
structions as  John  and  the  opportu- 


Learning  to  install  key  equipment  is  an  advanced  step  in  craft  training 
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Installation  Curriculum 

The  two-week  course  in  installa- 
tion for  new  employees,  which 
John  completed,  included  such 
items  as — 

Selection  of  Tools  and  Materials 
Bell  System  Practices 
Placing  Drop  JVires 
Placing  Inside  fVires 
Standard  Telephone  Set  Installa- 
tion 
Service  Orders  and  PVork  Reports 
Pole  Climbing 


nity  for  practice.  And,  like  John,  none 
was  permitted  at  first  to  climb  higher 
than  three  feet  above  the  ground.  By 
the  end  of  the  two  weeks,  every  man 
in  the  class  could  climb  to  the  top  of 
the  pole  and  descend  with  confidence. 
Yet  it  is  only  through  much  additional 
training  and  supervision  on  the  job, 


Use  of  a  relay  test  set  is   being   demonstrated  by    an 
instructor  in  a  plant  school 


by  a  man's  foreman,  that  he  will  de- 
velop into  a  skilled  installer. 

During  the  two-week  period  John! 
and  the  other  members  of  the  class 
had  learned  many  things  about  the  in- 
stallation job.  Through  discussion 
and  practice,  they  had  also  caught 
something  of  the  spirit  and  tradition 
of  our  business.  Now  the  initial 
training  was  over.  It  was  time  to  go 
to  work. 

John  and  his  seven  fellow  students 
returned  to  their  installation  fore- 
men. For  the  next  couple  of  weeks, 
he  went  out  with  an  experienced  in- 
staller, watching,  helping,  gaining  ex- 
perience. Soon  came  the  day — and 
the  thrill  of  pride — when  John  re- 
ceived a  truck  of  his  own,  and,  in  com- 
pany with  his  foreman,  tackled  his 
first  assignment. 

In  the  months  that  followed,  his 
foreman  continued  his  on-the-job 
training,  following  up, 
inspecting,  and  giving 
John  instruction  and 
help  and  encourage- 
ment, until  he  was  sat- 
isfied that  John  was  a 
competent  member  of 
the    Bell   System   team. 

Keeping  Pace  with 
Progress 

An  important  train- 
ing objective  is  to  keep 
pace  with  the  techno- 
logical changes  and  im- 
provements in  the  com- 
munications art.  In  a 
business  such  as  this, 
where  these  are  occur- 
ring almost  continu- 
ously, it  is  very  impor- 
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These  technicians  are  being  coached  at  a  regio)iat  Plant  school  in  the  operation  of  the 

new  Ni  carrier  system 


tant  that  there  be  people  trained  to 
meet  these  situations.  Advance  prep- 
aration for  a  new  development  may 
begin  as  early  as  three  to  five  years 
before  the  first  commercial  installa- 
tion is  placed  in  service. 

A  typical  example  of  this  is  the  Ni 
carrier  telephone  system.  The  de- 
velopment of  the  system  began  in  Sep- 
tember 1947,  when  Bell  Laboratories 
engineers  started  to  design  a  carrier 
system  for  short-haul  cable  carrier 
operation.  It  was  to  be  used  for  dis- 
tances of  15  to  200  miles,  capable  of 
being  applied  to  exchange  cable  facili- 
ties, at  a  relatively  low  cost.  The 
first  field  trials  were  begun  in  July 
1948  on  the  Milwaukee-Madison  ca- 
ble route  in  Wisconsin.  These  trials 
were  continued  imtil  January  1950, 
when    development    had    been    com- 


pleted and  standard  models  of  the 
equipment  were  being  produced  by  the 
Western  Electric  Company. 

Training  entered  the  picture  for- 
mally in  May  1949,  when  the  first 
conference  on  this  matter  was  held. 
The  first  System  school  was  held  In 
the  Wisconsin  Company's  territory, 
in  keeping  with  the  principle  that 
training  is  best  accomplished  at  a  loca- 
tion where  equipment  is  readily  avail- 
able for  practical  work  by  the  stu- 
dents. Two  System  instructor  classes 
were  held,  with  representatives  from 
15  areas  in  attendance.  These  in- 
structors, in  turn,  carried  out  the 
training  in  their  own  companies  to 
meet  service  dates  starting  in  Sep- 
tember i9'^o. 

The  original  course  material  was 
revised  in  December  1950,  using  the 
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experience  to  date  and  Incorporating 
new  developments  in  the  system.  The 
new  material  was  presented  to  two 
additional  instructor  classes,  where 
13  areas  were  represented,  during 
January  and  February  195  i,  at  Indi- 
anapolis, Indiana. 

Necessarily,  the  original  training 
outline  was  largely  theoretical  in  na- 
ture, since  the  course  was  written 
when  there  was  relatively  little  experi- 
ence with  the  operation  of  the  system. 
Two  years  later,  in  June  1952,  the 
System-wide  knowledge  acquired  dur- 
ing the  last  years  of  commercial  usage 
of  the  system  was  taken  into  account 
in  a  further  revision  of  the  course  ma- 
terial. The  approach  adopted  in  this 
revision  was  to  tie  together  the  over- 
all system  concepts  of  circuit  opera- 
tion, with  emphasis  on  problems  of 
installation  and  maintenance,  in  order 
to  prepare  the  craftsman  more  ade- 
quately for  the  job  to  be  done  at  the 
central  office  location,  where  service 
and  cost  are  carefully  measured. 

Thus  it  can  be  seen  that  the  prep- 
aration for  training  on  a  new  techno- 
logical development  may  start  soon 
after  the  inception  of  the  research 
project,  and  continue  until  a  new  sys- 
tem becomes  so  common  as  to  be  in- 
cluded in  the  regular  training  for  a 
particular  craft.  It  is  necessary  to 
plan  well  in  advance  of  actual  needs 
in  order  to  have  the  course  material, 
instructors,  and  other  essentials  ready 
to  do  their  part  in  the  never-ending 
job  of  providing  better  service  to  our 
customers  at  the  lowest  possible  cost. 


In  all  training,  it  is  important  to 
give  the  reasons  "why"  as  well  as  the 
''what"  and  "how."  This  encourages 
an  employee  to  reason  things  out  for 
himself  when  he  encounters  unusual 
situations. 

Long  range  planning,  forecasting 
training  needs  for  such  things  as  Ni 
carrier  systems,  crossbar  central  of- 
fices, and  No.  4A  switching  centers 
represent  but  a  part  of  the  over-all 
plant  training  program. 

New  Times,  New  Needs 

Today,  the  training  demands  on  the 
Plant  school  staffs  are  indicative  of  a 
fabulous  era  of  scientific  advances  Into 
which  the  telephone  industry  is  mov- 
ing. Training  requests  are  now  char- 
acterized by  such  new-sounding  words 
as  transistors,  microwave  radio  relay, 
mobile  telephone,  automatic  message 
accounting,  and  broad  band  carrier — 
to  name  a  few.  Such  talk,  coupled 
with  other  expressions  of  increased 
service  requirements  and  the  need  for 
good  technicians,  places  added  em- 
phasis on  the  importance  of  the  train- 
ing job. 

Training,  both  in  plant  schools  and 
on  the  job,  is  a  powerful  instrument 
for  building  sound  attitudes  and  good 
morale.  A  telephone  employee  who 
doesn't  know  his  job  feels  insecure  be- 
fore customers  and  his  fellow  em- 
ployees. On  the  other  hand,  if  he  is 
well  trained — as  was  our  young  man 
John  Smith — he  will  have  confidence 
in  himself  and  will  enjoy  the  chal- 
lenge of  the  tasks  he  must  perform. 


Excerpts  from  the  Annual  Report  for  1952 


For  many  years  the  Independent  and  Bell  telephone  companies  have 
worked  toj^ether  cordially  and  effectively;  the  lines  of  some  5,300  In- 
dependent companies  serving  nearly  nine  million  telephones  intercon- 
nect with  Bell  System  lines  to  provide  a  truly  nationwide  telephone 
service.  As  the  needs  of  the  public  grow  and  change,  all  the  com- 
panies keep  in  close  touch  to  solve  common  problems.  A  particular 
point  of  common  interest  is  to  extend  and  improve  telephone  service  to 
farmers.  Since  the  war  the  Bell  companies  have  added  more  than  two 
million  telephones  serving  customers  in  rural  areas.  In  addition  to 
working  with  their  Independent  company  neighbors,  they  are  cooperat- 
ing also  with  the  Rural  Electrification  Administration  of  the  Federal 
Government  to  help  meet  farm  telephone  needs  in  other  areas. 


Close  cooperation  between  the  research,  manufacturing  and  tele- 
phone operating  organizations  of  the  Bell  System  has  had  an  important 
effect  in  enabling  us  to  introduce  improvements  rapidly  and  prevent 
costs  from  rising  higher  than  they  have.  The  Bell  Telephone  Lab- 
oratories have  pioneered  development  of  better  equipment.  Western 
Electric  has  produced  it  in  quantity  at  prices  that  mean  large  savings 
to  telephone  users.  Telephone  company  engineers  and  operating  peo- 
ple have  devised  better  ways  of  using  it.  The  interchange  of  experience 
between  operator,  builder  and  designer — all  of  whom  are  equally  in- 
terested in  improving  service — is  the  best  basis  for  telephone  progress. 


With  the  continuing  growth  of  telephone  service,  the  work  of  the 
Bell  System  touches  more  and  more  people — as  customers,  as  owners 
of  the  business,  and  as  employees.  There  are  now  more  than  1,200,000 
share  owners  and  nearly  700,000  men  and  women  are  employed. 
These  are  large  figures.  They  are  most  meaningful  when  we  remem- 
ber that  they  represent  that  many  individual  people,  and  their  families, 
in  communities  across  the  nation. 

Ours  is  a  home-town  business  in  each  community.  Good  telephone 
service  has  grown  from  the  personal  concern  of  telephone  men  and 
women  to  serve  their  neighbors  well.  The  company's  relationship 
with  each  share  owner  also  rests  on  the  sense  of  personal  responsibility. 
And  in  the  planning  and  supervising  of  telephone  work,  as  well  as  in 
each  act  of  service,  it  is  the  individual  efforts  of  employees  in  each 
community  that  spell  out  our  progress.  The  people  of  the  l^ell  System 
turned  in  a  fine  performance  in  1952.  We  can  be  sure  that  the  success 
of  the  business  will  always  depend  on  the  experience  and  skill  of  the 
men  and  women  in  it,  and  on  our  devotion  to  meeting  every  telephone 
need  of  our  neighbors  and  fellow-citizens  who  rely  on  us. 


Nine  Countries  Reported  Over  a  Million   Telephones  Rack 
And  Six  Had  More  Than  15  Telephones  per  100  Population 

At  the  Beginning  of  Last  Year 


The  World's  Top  Countries 
— Telephone- Wise 


Elizabeth  fVrenshall 


For  the  third  successive  year,  some 
four  and  one-half  million  telephones 
were  added  to  the  world  network, 
thereby  bringing  the  total  number  of 
telephones  in  service  to  79,400,000 
on  January  i,  1952.  For  every  two 
telephones  in  the  world  on  V— J  Day 
there  were  three  at  the  beginning  of 
1952,  Nearly  60  per  cent  of  the 
world  total  were  in  the  United  States, 
where,  on  the  average,  every  three 
persons  had  one  telephone  available 
to  them.  In  the  world  outside  the 
United  States,  every  sixty-eight  per- 
sons, on  the  average,  would  have  had 
to  rely  on  one  telephone  for  service. 

Each  year  the  Chief  Statistician's 
Division  of  the  American  Telephone 
and  Telegraph  Company  publishes  a 
statistical  survey  of  telephone  facil- 
ities by  countries,  entitled  "Telephone 
Statistics  of  the  World." 

The  data  presented  here  are  as  of 
January    i,    1952,    and    we    are    fre- 


quently asked  why  there  should  be  a 
time-lag  of  nearly  a  year  between  the 
date  for  which  the  figures  are  re- 
ported and  the  date  of  publishing  the 
bulletin.  Collection  of  any  statistics 
on  a  world  basis  involves  an  appreci- 
able amount  of  time.  In  this  case, 
questionnaires  were  sent  to  nearly 
300  administrations  or  private  oper- 
ating companies.  Time  consumed  by 
the  post;  the  fact  that  for  certain  ad- 
ministrations data  are  reported  as  of 
March  or  June,  and  therefore  are  not 
available  until  later  in  the  year;  time 
required  by  some  of  our  correspond- 
ents to  assemble  statistics  and  by  us  to 
process  them — these  account  for  the 
fact  that  this  survey  which  presents 
data  as  of  January  i  is  published 
eleven  months  later. 

Nine  countries  reported  more  than 
one  million  telephones  each  in  service 
on  January  i,  1952:  United  States, 
United    Kingdom,    Canada,    Federal 
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Republic  of  Germany,  France,  Japan, 
Sweden,  Italy,  and  Australia.  Six  of 
the  world's  principal  countries  had 
more  than  15  telephones  per  100  of 
the  population:  United  States  (29), 
Sweden  (25),  Canada  (22),  Switzer- 
land (20),  New  Zealand  (20),  and 
Denmark  (18).  It  may  be  of  in- 
terest to  consider  briefly  the  develop- 
ment of  the  telephone  system  in  each 
of  these  countries. 

United  States 

Conditions  were  favorable  to  the 
early  development  of  the  telephone 
in  the  United  States,  the  land  of  its 
birth. 

There  were  no  dense  jungles  to  be 
conquered,  as  in  South  America;  no 
polyglot  populace,  as  in  Asiatic  coun- 
tries; and  no  extensive  uninhabited 
areas,  as  in  the  cold  northern  coun- 
tries or  in  Africa's  desert  regions. 
The  natural  resources  of  the  United 
States,  the  early  industrial  develop- 
ment, the  high  standard  of  living,  the 
system  of  free  enterprise,  our  national 
characteristics,  our  great  market  po- 
tential— all  these  have  combined  to 
produce  a  telephone  system  through 
which,  today,  three-fifths  of  the 
world's  telephones  serve  our  popula- 


tion comprising  one-sixteenth  of  the 
world's  people.  The  entire  telephone 
industry — research,  manufacture,  and 
operation — has  been  conducted  under 
private  ownership  in  the  United  States 
from  the  beginning.  On  January  i, 
1952,  although  the  Bell  System — 
comprising  the  American  Telephone 
and  Telegraph  Company  and  its  20 
principal  telephone  subsidiaries — op- 
erated more  than  80  per  cent  of 
this  country's  45,636,437  telephones, 
there  were  about  5,400  other  pri- 
vately-owned telephone  companies 
furnishing  service  in  the  United 
States. 

The  large  metropolitan  areas  are 
served  by  extensive  systems.  New 
York  City,  with  3,349,323  telephones 
at  the  beginning  of  1952,  had  more 
than  any  foreign  country  with  the  ex- 
ception of  the  United  Kingdom.  Yet 
New  York  had  only  seven  per  cent  of 
this  country's  total  telephones. 

This  situation  differs  greatly  from 
that  obtaining  in  the  majority  of  large 
countries.  Thirty  per  cent  of  the 
United  Kingdom's  telephones  were 
concentrated  in  Greater  London. 
The  seven  per  cent  of  France's  in- 
habitants living  in  Paris  were  served 
by  27  per  cent  of  that  country's  tele- 
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phones.      Although    our    ten    largest     per  capita  were  made  during  the  year 
cities,  in  the  aggregate,  had  9.5  mil-     under  report. 


lion  telephones — or  more  than  served 
all  the  inhabitants  of  Middle  Amer- 
ica, South  America,  Africa,  Asia,  and 
Oceania  combined — they  had  less  than 
2 1  per  cent  of  the  nation's  total.  The 
more  even  distribution  of  telephone 
facilities  within  the  United  States  is 
indicative  of  the  good  service  avail- 
able to  rural  as  well  as  to  urban  resi- 
dents. 

The  table  on  the  preceding  page 
illustrates  comparative  telephone  de- 
velopment by  decades  from  1890  for 
the  World,  Europe,  and  the  United 
States. 

United  Kingdom 

The  telephone  system  of  the 
United  Kingdom  of  Great  Britain  and 
Northern  Ireland  is  owned  by  the 
government  and  operated  by  the  Gen- 
eral Post  Office,  with  the  exception  of 
the  municipally-owned  local  systems 
serving  the  city  of  Hull  and  the  is- 
lands of  Jersey  and  Guernsey. 

The  telephone  was  introduced  into 
the  United  Kingdom  in  1878  through 
private  companies,  all  of  which,  by 
1892,  had  been  consolidated  into 
the  National  Telephone  Company 
Limited.  The  government  took  over 
the  company's  trunk  service  in  1896, 
and  its  local  service  upon  termination 
of  the  company's  franchise  in  19 12. 

On  March  31,  1952,  there  were 
5,724,440  telephones  in  the  United 
Kingdom,  of  which  99  per  cent  were 
operated  by  the  Post  Office.  The  sys- 
tem serving  the  United  Kingdom  was 
the  second-largest  in  the  world  in  point 
of  number  of  telephones  in  service. 
There  were  11  telephones  per  100 
persons.      An    average    of    70    calls 


Canada 

Canada's  system  ranked  third 
among  those  of  the  world  both  as  re- 
gards actual  numbers  and  number  of 
telephones  per  100  of  the  population 
(22).  Of  the  estimated  total  of 
3,140,000  telephones  at  the  beginning 
of  1952,  86  per  cent  were  operated  \ 
under  private  ownership,  the  balance 
by  municipal,  provincial,  or  Dominion 
ownership.  Canada  reported  a  higher 
per  capita  calling  rate  for  the  year 
195  I  than  any  other  of  the  world's 
principal  countries,  or  378,  as  com- 
pared with  376  for  the  United  States. 

Germany 

The  German  Federal  Republic — 
roughly  half  the  size  of  pre-war  Ger- 
many— was  served  by  2,700,104  tele- 
phones at  the  beginning  of  1952, 
which  reflects  a  development  of  6 
telephones  per  100  persons. 

An  attempt  by  private  interests  to 
secure  local  franchises  in  1876  was 
unsuccessful.  Of  Europe's  principal 
countries,  Germany  was  the  only  one 
in  which  the  government  assumed 
operation  of  the  telephone  system 
from  the  beginning.  The  Director  of 
Telegraphs,  Stephan,  was  extremely 
Interested  in  the  potential  practical 
applications  of  the  telephone.  By 
1878,  he  had  interconnected  by  tele- 
phone fifteen  country  post  offices 
which  were  without  telegraph  serv- 
ice. By  1880,  several  thousand  tele- 
phones had  been  installed  in  the  post 
office  buildings,  but  it  was  not  until 
1 88 1  that  local  exchanges  were  con- 
structed in  the  Imperial  Postal  Dis- 
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trict  by  the  Post  and  Telegraph  Ad- 
ministration. 

Prior  to  the  war,  Germany's  tele- 
phone system  was  the  world's  second- 
largest.  On  January  i,  1952,  the  sys- 
tem serving  Western  Germany  was 
fourth-largest.  An  average  of  46 
conversations  per  person  was  reported 
for  195  I. 

France 

The  telephone  system  of  France, 
with  a  total  of  2,520,762  telephones, 
ranked  fifth  in  size  among  those  of 
the  world  at  the  beginning  of  1952. 
The  development  of  6  telephones  per 
100  Inhabitants  is  rather  low  as  com- 
pared with  that  of  other  principal 
countries,  as  Is  also  the  average  per 
capita  calling  rate  of  41  conversations 
reported  for  195  i. 

When  the  telephone  was  intro- 
duced at  the  World's  Fair  in  Paris  In 
1878,  the  government  stated  that  all 


operation  of  telephone  service  would 
be  reserved  to  the  government.  In- 
stead, however,  the  government 
granted  franchises  to  three  private 
groups  which  combined  in  1880  to 
form  the  General  Telephone  Com- 
pany. The  first  local  exchanges  were 
opened  in  Paris  in  1881.  By  1885 
there  was  such  a  demand  for  long  dis- 
tance lines  that  the  government  de- 
cided to  construct  and  operate  them. 
On  expiration  of  the  local  service 
franchises  in  1889,  the  government 
purchased  the  General  Telephone 
Company's  local  plant,  and  since  that 
time  has  continued  to  operate  all  tele- 
phone service  in  France.  The  ad- 
ministrative organization  of  commu- 
nications services  In  Prance  has  been 
changed  some  half-dozen  times.  Since 
1930  these  services  have  constituted 
the  Ministry  of  Posts  and  Telegraphs, 
There  Is  no  party-line  service  In 
France,  but  extension  subscriptions 
are  offered  whereby  a  subscriber  has 


TELEPHONES  IN  CONTINENTAL  AREAS 

January  1,  1952' 

Continental 
Area 

Total  Telephones 

Privately  Owned 

Automatic 
(Dial) 

Connecting  with 
Bell  System 

Number 

Per 
Cent 

of 
Total 
World 

Per 
100 
Popu- 
lation 

Number 

Per 
Cent 

of 
Total 
Tels. 

Number 

Per 
Cent 

of 
Total 
Tels. 

Number 

Per 
Cent 

of 
Total 
Tels. 

North  America. 
Middle  America 
South  America. 

Europe 

Africa 

48,796,300 

593,700 

1,931,000 

22,362,000 

986,000 

2,944,000 

1,787,000 

61.5 

0.7 
2.4 
28.2 
1.2 
3.7 
2.3 

28.7 
1.1 
1.7 
3.6 
0.5 
0.2 

12.2 

48,353,000 
540,500 
966,200 
3,453,400 
18,200 
213,100 
125,400 

99.1 

91.0 

50.0 

15.4 

1.8 

7.2 

7.0 

34,909,100 

422,700 

1,468,400 

15,903,500 

648,800 

1,393,000 

1,156,400 

71.5 

71.2 
76.0 
71.1 
65.8 
47.3 
64.7 

48,778,000 

586,800 

1,830,200 

20,611,400 

853,600 

1,832,000 

1,775,100 

lOO.O*- 
98.8 
94.8 
92.2 
86.6 
62.2 
99.3 

Asia 

Oceania 

World 

79,400,000 

100.0 

Z.Z 

53,669,800 

67.6 

55,901,900 

70.4 

76,267,100 

96.1 

United  States 

45,636,437 

57.5 

29.3 

45,636,437 

100.0 

32,900,000 

72.1 

45,628,369 

100.0-- 

»  Partly  estimated;  statistics  reported  as  of  other  dates  have  been  adjusted  to  January  1,  1952. 
''  Less  than  0.04  per  cent  do  not  connect. 
■■  Less  than  0.02  per  cent  do  not  connect. 
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The  continued  great  excess  of  demand 
over  supply  of  telephone  service  in  Japan 
has  given  rise  to  a  situation,  described 
two  years  ago  in  Telephotiy  magazine, 
which  seems  fantastic  to  a  Western 
observer.  A  recognized  brokerage  busi- 
ness for  filling  applications  for  tele- 
phone service  has  long  existed  in  Japan. 
As  much  as  the  equivalent  of  $3,000 
has  been  paid  for  the  "right"  to  buy  a 
telephone.  Telephones  owned  by  per- 
sons moving  away  from  the  city,  those 
inherited  from  a  deceased  subscriber, 
or  those  which  are  to  be  sold  for  some 
reason,  are  purchased  by  a  broker  and 
resold.  As  a  business  firm  lists  after  its 
name    in    the    directory    the    telephone 


numbers  of  employees,  and  as  a  long  list 
contributes  to  the  firm's  prestige,  the 
man  who  owns  a  telephone  has  a  better 
chance  of  getting  a  job  than  has  the 
man  without  one.  Ownership  of  a  tele- 
phone may  constitute  an  inheritance,  a 
dowry  for  a  daughter,  or  collateral 
against  a  loan.  A  lucky  number — one 
homonymous  with  a  word  having  a 
pleasant  connotation — commands  a  high 
price.  An  unlucky  number  may  bring 
a  price  differential  as  great  as  $300. 
An  example  of  a  number  in  disfavor 
among  inhabitants  of  the  "Flowery 
Kingdom"  is  any  combination  ending 
in  "42",  for  "42"  is  pronounced  "shi- 
ni",  which  also  means  "to  die." 


SI 


access  to  the  network  through  the 
station  of  a  principal  subscriber. 

Japan 

Japan  had  2,013,439  telephones  on 
March  31,  1952,  or  2.4  telephones 
per  100  of  the  population.  Nearly 
70  per  cent  of  Asia's  telephones  are 
concentrated  within  this  small  coun- 
try. 

Telephone  service  was  first  offered 
to  the  public  in  Japan  in  1890,  when 
the  government  opened  exchanges  in 
Tokyo  and  Yokohama.  The  domestic 
telephone  system  was  operated  by  the 
Ministry  of  Communications  until 
August  1952,  when  an  administrative 
reorganization  placed  this  service  un- 
der the  newly  created  government 
agency  called  the  "Nippon  Telegraph 
and  Telephone  Public  Corporation." 

Development  of  the  telephone  was 
slow  In  Japan.  There  were  0.4  tele- 
phones per  100  population  In  19 15, 
1.9  In  1939.  Because  of  costly  arma- 
ment and  naval  programs,  destructive 


earthquakes,  and  severe  depressions, 
provision  for  expansion  of  the  tele- 
phone system  was  postponed  In  favor 
of  other  national  programs. 

Due  to  the  shortage  of  equipment, 
Japan's  annual  calling  rate  per  tele- 
phone Is  extremely  high — about  4,000, 
as  compared  with  1,300  for  the 
United  States  In  195  i.  However,  the 
per  capita  calling  rate  was  89  for 
the  same  year.  During  the  war,  55 
per  cent  of  subscribers'  telephones 
were  disabled  or  destroyed.  Great 
progress  in  reconstruction  has  been 
made  since  the  termination  of  the 
war,  and  the  present  number  of  tele- 
phones Is  the  largest  In  Japan's  his- 
tory. Continued  progress  Is  Indi- 
cated under  the  new  telecommunica- 
tions administration. 

Sweden 

As  REGARDS  ratio  of  telephones  to 
population,  Sweden,  with  25  tele- 
phones per  100  persons,  ranks  second 
only  to  the  United  States.    Stockholm 
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is  the  only  foreign  city  in  which  tele- 
phone development  (50)  approxi- 
mates that  obtaining  in  the  most 
highly  developed  urban  areas  of  the 
United  States. 

The  International  Bell  Telephone 
Company  built  Sweden's  first  tele- 
phone exchanges  in  1880.  The  Stock- 
holm General  Telephone  Company 
entered  into  telephone  competition  in 


service  at  the  beginning  of  1952  were 
operated  by  five  concessionary  com- 
panies, each  of  which  provides  local 
and  toll  service  within  its  respective 
zone.  Interconnecting  long  distance 
service  is  operated  by  the  government 
through  the  Government  Agencv  for 
Telephone  Services. 

Telephone  service  was  initiated  in 
1 88  I  by  private  companies  operating 


1883,  and  shortly  thereafter  develop-  under  franchises  granted  by  the  gov- 

ment  of  service  in  small  communities  ernment.     This  was  a  period  of  social 

was    begun    vigorously.       By    1885,  unrest  and  labor  disturbance,  and  the 

there  were  fifty  mutual  and  coopera-  government  was  not  disposed  to  as- 

tive  societies  and  small  local  corpora-  sume  the  risks  of  developing  the  new 

tions.     In  the  meantime,  the  govern-  business.      In  succeeding  years,  how- 


ment  granted  authority  to  the  Tele- 
graph Board  to  construct  lines  in 
places  which  were  without  service. 
Thus,  the  Swedish  Government  began 
to  compete  with  private  telephone 
companies,  and  gradually  purchased 
local  telephone  plant  throughout  the 
country. 

On  January  i,  1952,  Sweden  had 
1,788,874  telephones  available  to  the 
public.  All  but  1900  of  these  were 
operated  by  the  government  through 
the  Royal  Board  of  Telegraphs. 

Party-line  service  is  seldom  used 
in  Sweden,  and  is  available  to  rural 
customers  only.  In  domestic  toll  serv- 
ice, "Urgent"  and  "Lightning"  cate- 
gories of  call  are  offered  at  twice 
and  twenty  times  the  ordinary  rates, 
respectively.  The  average  number 
of  calls  per  person  in  195 1  was 
310,  placing  Sweden  third  in  this 
respect  among  the  world's  principal 
countries. 

Italy 

Italy's  telephone  system  ranked 
eighth  in  size  among  those  of  the 
world.     Its    1,382,438   telephones  in 


ever,  it  constructed  toll  lines  and  local 
networks.  The  granting  of  more 
than  one  franchise  for  one  city  made 
normal  progress  impossible.  The 
various  laws  were  unified  in  1903,  and 
in  1925,  under  Mussolini's  reorgan- 
ization program,  the  structure  of 
Italian  telephone  service  was  given 
the  form  obtaining  today. 

On  January  i,  1952,  Italy's  tele- 
phone development  was  three  tele- 
phones per  100  of  the  population. 
The  per  capita  calling  rate  for  the 
year  1951  was  50.  In  domestic  toll 
service,  the  charge  for  an  "Urgent" 
call  is  three  times  that  for  an  ordinary 
call,  and  for  a  "Very  Urgent"  call 
there  is  an  additional  charge  of  200 
Lire  per  3-minute  unit.  In  purchas- 
ing equipment,  the  operating  com- 
panies must  give  preference  to  na- 
tional industry  unless  its  prices  exceed 
those  of  foreign  industry  by  more 
than  10  per  cent. 

Australia 

There  were  1,259,212  telephones 
in  Australia  at  the  beginning  of  19'; 2, 
or  15  per  100  of  the  population.    An 
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average  of  122  calls  per  person  were 
made  in  195  i. 

The  first  telephone  system  in  Aus- 
tralia, the  Melbourne  Telephone  Ex- 
change Company,  Victoria,  was  estab- 
lished in  i  880.  The  company  was  un- 
able to  secure  franchises  from  the 
other  state  governments,  which  began 
to  construct  their  own  systems.  The 
Victoria  State  Government  purchased 
the  privately-owned  company  in  1897. 
Since  the  formation  of  the  Common- 
wealth of  Australia  in  1901,  all  tele- 
phone service  has  been  in  the  hands 
of  the  Commonwealth  government, 
and  is  operated  by  the  Department  of 
the  Postmaster  General. 

Switzerland 

Switzerland  ranks  second  to  Sweden 
among  luiropean  countries  in  tele- 
phone   development,    with    20    tele- 


phones per  TOO  persons.  The  tele- 
phone system  is  under  the  jurisdiction 
of  the  Director  General  of  Posts, 
Telegraphs  and  Telephones. 

Early  progress  of  the  telephone 
was  rapid  in  Switzerland.  At  the  be- 
ginning of  191 1  there  were  2.1  tele- 
phones per  TOO  inhabitants  in  Switzer- 
land, 1.5  in  Great  Britain,  1.6  in  the 
German  Empire,  8.2  in  the  United 
States.  The  first  exchange,  opened  in 
Zurich  in  1880  by  the  International 
Bell  Telephone  Company  and  having 
141  main  lines,  was  operated  under 
a  government  franchise  until  1886, 
when  it  was  purchased  bv  the  govern- 
ment administration.  In  1890  the 
national  network  comprised  9,492 
main  lines. 

In  domestic  service  (local  and  toll) 
in  the  year  1949,  96  per  cent  of  calls 
were    established    through    automatic 
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switching.     Party-line  service  is  avail-  Denmark 

able  only  in  remote  places,  where  two  ^^      t                                   t^            1    1      1 

1       -1           ^          ^                      ^1  On  JANUARY  I,  iq;!,  Denmark  had 

subscribers  at  most  are  connected  on  ,    •'           1     1            • 

.1          _     r           A^  ^u     u     •      •          c  7oO)244  telephones  m  service,  oc  per 

the  same  line.     At  the  beginning  oi  '      ^    y  .       ^.    .                     ,  ,'  ^■>^ 

.r..^   <-u  „               c           ^u        .^^^^  cent  ot  them  being  operated  by  three 

1952  there  were  fewer  than  50,000  .                      .     ^     ^             .  -^     _, 

_     .     r           -ru             1           rev  private  concessionary  companies.    1  he 

party  lines.     1  he  populace  ot  Switzer-  ^                          ,           ,       ,       t^-        • 

\^^A  ^     ^       A  ..\      w      ^  u  •     .^.T  government,    through    the    Direction 

land  averaged  I C2  calls  each  in  19  c  I.  ^           ,     /- ^              ,^1           1 

General  ot  Posts  and  Pelegraphs,  op- 
erates   interconnecting   long    distance 

ISew  Zealand  service  throughout  the  country,   and 

-T-                                    ^r  ^  \      \            •  local    service    in    South    Jutland,    on 

There  were   ^94,1:66  telephones  in  ,  ,          t  1      j          1    •        .i""-    ^^      '| 

XT       ^     ,      J    ^    ivf      I                         ,,  Moen    Island,    and    in    several    small 

JNew  Zealand  on  March  "?!,  19';2,  all  ,       ,•  •          a    j       1                   r     r.      1 

,      ,  .  ,                             J  L       1      r>  localities.    A  development  of  18  tele- 

or  which  were  operated  by  the  (jen-  .,r  _                           r           1   .•         1 

,  „         „  „       ^  ™,          /    ,            .  phones  per  100  of  population  places 

eral  Post  Office.  The  telephone  de-  Denmark  sixth  in  this  respect  among 
velopment  per  100  population,  20,  ^^^  ^^rld's  principal  countries, 
is  the  fifth-highest  among  the  world's  Jhe  first  telephone  service  in  Den- 
principal  countries.  New  Zealand's  ^ark  was  given  in  1880  by  the  Inter- 
four  largest  cities  have  37  per  cent  of  national  Bell  Telephone  Company, 
the  country's  population,  39  per  cent  which  sold  its  plant  two  years  later  to 
of  its  telephones.  a  Danish  corporation,  the  Copen- 
The  first  telephone  exchange  was  hagen  Telephone  Company.  This 
opened  by  the  government  in  1881.  company  currently  operates  some  60 
Remarkable  progress  was  made,  for  per  cent  of  the  country's  telephones, 
at  the  beginning  of  1914  there  were  Party-line  service  is  offered  in  Den- 
4.6  telephones  per  100  of  New  Zea-  mark,  party  lines  constituting  15  per 
land's  population,  while  the  develop-  ^ent  of  the  Copenhagen  Telephone 
ment  for  Great  Britain  at  that  time  Company's  total  number  of  lines, 
was  1.7,  for  the  German  Empire  2.1,  ^^^  average  number  of  calls  per  per- 
France  0.8,  Spain  0.2,  the  United  f "  reported  by  the  Director  General 
States  9.7.  .           country  was   257    for    195 1, 

c-                  ,      ^       ^,  •    1        r    XT  which  places  Denmark  fourth  among 

bince    nearly    two-thirds    of    New  ^u         •     •      1               ....               f 

r^     ,      J,              1     1-       •             1  the  principal  countries  in  this  regard. 

Zealand  s  people  live  in  rural  areas,  ° 

where  multi-party  service  is  offered,  j^^^     information     has    b 


)een     ex- 


the  proportion  of  party-line  to  total  ^^^^^^  f^^^  material  in  the  most  re- 
telephones  IS  high,  bemg  about  35  per  ^ent  issue  of  "Telephone  Statistics  of 
cent.  New  Zealand  does  not  report  the  World,"  which  is  almost  wholly 
conversation  data,  inasmuch  as  local  statistical  in  content.  A  copy  may  be 
service  is  offered  on  a  flat-rate  basis  obtained  upon  request  to  the  Chief 
and  no  count  of  local  calls  is  made.  Statistician  of  A,  T.  &  T. 


In   Three  Years  6,500,000  School  Children  Have  hearned 
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Motion  Picture  and  Associated  Teaching  Aids 
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The  telephone  is  today  as  much  a 
part  of  the  child's  dally  life  as  of  the 
adult's.  Teaching  its  proper  use  is, 
of  course,  the  responsibility  of  the 
parent  and  the  school.  The  role  of 
the  telephone  companies  is  to  provide, 
if  and  when  asked,  authentic  informa- 
tion which  the  experience  of  the  busi- 
ness has  shown  to  be  helpful  to  tele- 
phone users  of  whatever  age. 

In  1952,  more  than  2,000,000  chil- 
dren in  some  70,000  classrooms 
learned  how  to  use  the  telephone 
properly:  learned  through  a  specific 
educational  program  sponsored  by  the 
Bell  telephone  companies.  Since  its 
introduction  in  1950,  the  program  has 
been  effective  in  teaching  about  six 
and  a  half  million  children  in  public, 
parochial  and  private  schools. 

As  a  result,  fewer  receivers  are  left 
off  the  hook,  party-line  interference 
is  decreasing,  and  dialing  habits  are 
improving — especially  among  the 
younger  generation. 

The  program  is  based  on  a  color 
motion  picture,  "Adventure  in  Tele- 

*  See    "Adventure    in    Telezonia,"    Magazine, 
Spring   1950. 


zonia,"  *  about  a  boy  and  his  dog. 
But  it  is  made  effective  by  the  addi- 
tion of  a  package  of  materials  which 
includes  a  silent  filmstrip  f  for  class- 
room discussion,  a  pamphlet  for  chil- 
dren on  how  to  use  the  telephone,  a 
teacher's  guide  explaining  the  mate- 
rial, and  two  local  directories  and  a 
pair  of  telephones  so  the  children  can 
take  turns  practicing  what  they  learn. 
The  Telezonia  program  has  been 
accepted  by  over  half  the  country's 
school  systems,  and  requests  for  the 
material  have  come  from  as  far  away 
as  Japan  and  the  city  of  Bagdad.  A 
French  version  produced  by  the  Bell 
Telephone  Company  of  Canada  for 
use  in  the  Province  of  Quebec  has 
been  well  received  by  French  children. 

Introduction  of  *'  Telezonia'' 

To  HELP  EQUIP  the  telephone  man- 
ager in  each  community  to  carry  out 
the  Telezonia  program,  training  in  its 
purpose  and  objectives  was  needed; 
procedures    had    to    be    devised    and 

t  A   series  of  still   pictures  on   a  strip  of  film 
for  projecting  on  a  screen  one  at  a  time. 
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written  to  conform  with  varying  local 
situations;  and  interviews  with  school 
superintendents,  administrators,  and 
teachers  had  to  be  planned  and  car- 
ried out. 

These  tasks  were  made  easier  be- 
cause school  people  recognized  that 
help  had  been  received  from  educa- 
tors in  the  preparation  of  the  material 
so  it  would  fit  into  school  teaching 
methods.  Wayne  University,  in  De- 
troit, Mich.,  acting  as  consultant  to 
the  Bell  System  in  the  preparation  of 
the  motion  picture  and  development 
of  the  teaching  material,  found  from 
questioning  over  two  thousand  school 
principals  that  there  was  an  educa- 
tional need  for  teaching  good  tele- 
phone usage  and  that  it  should  be 
taught  in  about  the  fourth  grade. 
That  is  where  it  is  being  used  in  most 
schools  today. 

When  the  material  has  been  ac- 
cepted in  a  school  system,  there  is 
still  more  to  do.  For  between  accept- 
ance and  use  lies  the  problem  of  sup- 
ply. Many  school  systems  have  cen- 
tral libraries  controlling  film  circula- 
tion. Some  are  equipped  to  handle 
other  teaching  aids,  such  as  booklets, 
practice  telephones,  and  directories. 
Others  are  not,  and  may  prefer  that 
all  or  parts  of  the  kit  be  ordered  di- 
rectly by  the  individual  school  or 
teacher  through  the  local  telephone 
company  office.  Local  telephone  man- 
agers over  the  entire  country  are 
working  closely  with  the  schools  to 
meet  their  needs  and  at  the  same  time 
make  best  use  of  the  2,000  prints  of 
the  motion  picture  and  some  3,600 
filmstrips  which  are  available. 

After  Telezonia  has  been  accepted 
and  put  into  use  come  frequent  fol- 
low-up visits  with  principals  and  teach- 
ers to  exchange  up-to-date  experiences 


"Who  is  in  the  better  position  to 
tell  of  the  miracles  of  20th  cen- 
tury communications  than  the  Bell 
Telephone  Companies?  .  .  .  Ad- 
ventnre  in  Telezonia  .  .  .  repre- 
sents one  of  the  most  fascinating 
developments  in  the  field  of  the 
sponsored  film  .  .  .  the  contribu- 
tion of  the  American  Telephone 
Company  to  the  schools  of  Amer- 


ica. 


John  Guy  Fowlkes,  Dean  of  the  School 
of  Education,  University  of  Wisconsin,  in 
the  foreword  to  the  1950  Edition  of 
"Educators'  Guide  to  Free  Films." 


received  from  other  schools,  so  that 
all  may  use  the  material  effectively. 
Educators  and  teachers  have  asked 
for  this  help  in  bringing  to  them  ex- 
periences of  other  teachers. 

Classroom  Use 

The  motion  picture  and  filmstrip 
are  helping  the  children  understand 
good  telephone  usage  and  the  impor- 
tance of  the  telephone  in  their  daily 
lives.  Pupils  are  taught  through 
classroom  practice  how  to  apply  the 
principles  they  have  learned,  by  simu- 
lating conversations  over  the  tele- 
phone instruments  and  by  looking  up 
numbers  in  the  local  directory.  The 
pupils  are  paired  to  take  turns  in 
"making"  and  "receiving"  calls. 
Every  step  of  the  call  is  performed, 
from  looking  up  the  telephone  number 
and  writing  it  down,  waiting  for  the 
dial  tone  or  the  operator's  "Number, 
please?"  as  the  case  may  be,  dialing 
or  giving  the  number  to  the  operator, 
through  the  telephone  conversation 
itself  to  the  friendly  goodbye  and 
quiet  replacement  of  the  instrument. 
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Teachers  devise  many  ingenious 
ways  to  impress  on  tlie  children  the 
importance  of  the  telephone  and  its 
proper  use.  Attending  a  classroom 
session  on  Telezonia,  as  telephone 
people  often  do,  is  likely  to  be  a 
fascinating  experience. 

First  to  strike  the  eye  are  posters 
which  the  children  have  drawn  and 
pinned  on  the  walls.  Usually  done 
with  crayons,  their  gaudy  colors  and 
originality  defy  description.  In  one, 
telephone  instruments  dance  weirdly 
around  what  seems  at  first  to  be  a 
Maypole  but  which  on  further  inspec- 
tion appears  to  sprout  insulator- 
studded  crossarms,  down  which  line- 
men are  sliding  cheerfully  on  their 
backs.     In  another,  the  march  of  time 


The  elements  of  the  Telezonia  package 


is  portrayed  by  a  smoke  signal  in  the 
background  under  a  carrier  pigeon's 
baleful  eye.  But  from  behind  this 
merry  facade,  the  evidence  shines 
through  that  the  young  Van  Goghs 
have  learned  their  lessons  on  tele- 
phone courtesy,  cooperation,  and 
good  usage. 

The  alert  attention  of  the  young- 
sters to  the  Telezonia  film  itself,  and 
their  rapt  interest  in  the  teacher's 
carefully  organized  review  with  the 
filmstrip,  are  highly  impressive. 

And  the  discussion  of  the  good- 
usage  booklet,  with  its  enthusiastic 
participants  practicing  their  learning, 
will  warm  the  hearts  of  telephone 
men  and  women. 

Here  are  some  of  the  various  class- 
room uses  to  which  teachers  have 
adapted  the  Telezonia  material: 

Language  and  Focabulary 

Writing  letters,  stories,  poems  and  songs 
about  using  the  telephone. 
Spelling  and  use  of  such  words  as  party 
line,  dial  tone,  mouthpiece,  receiver,  sig- 
nal, number  plate,  switchboard,  operator, 
directory,  emergency. 

Alphabetizing : 

Looking  up  names  in  the  telephone  di- 
rectory ;  making  one's  own  personal  di- 
rectory of  friends  and  tradespeople  the 
child  or  his  parents  might  call. 

Picture-book  project: 

Making  picture-books  from  magazine  il- 
lustrations of  people  using  the  telephone 
and    of    telephone    equipment. 

Sand-table  project: 

Such  as  stringing  a  telephone  line  be- 
tween houses  and  a  central  office. 

Citizenship : 

How  to  be  good  party  line  neighbors  and 
knowing  how  to  use  the  telephone  in  an 
emergency. 

A  telephone  man  and  a  teacher 
were  chatting   in   a    California   class- 


1953 


Telezonia''  and  the  j  Rs 


59 


School  children   and  a  telephone  company  representative  join  forces  to   explain   and 
demonstrate  the  Telezonia  project  to  student  teachers  at  a  teacher  training  ijistitntion 


room  while  waiting  for  the  children 
to  assemble.  The  former  remarked: 
"Looks  as  though  you  can  use  Tele- 
zonia for  about  everything  but  arith- 
metic." A  while  later,  during  the 
class  discussion,  the  teacher  asked  one 
child:  "Sally,  if  it  costs  $1.65  to  call 
from  here,  say,  to  Boise,  Idaho,  how 
many  nickels,  dimes  and  quarters 
would  you  put  into  a  coin  telephone 
to  pay  with  the  fewest  coins?"  As 
the  child  replied,  the  teacher  glanced 
toward  the  telephone  man  with  a  cer- 
tain gleam  in  her  eye. 

One  classroom  in  Wisconsin  uses 
long  distance  routes,  furnished  at  the 
teacher's  request  by  the  Wisconsin 
Telephone  Company,  for  teaching 
geography.  A  child  places  a  "pre- 
tend" call  from  Milwaukee  to  New 
York  or  San  Francisco  while  another 
child  traces  the  route  on  a  blackboard 
map.  There  is  even  a  make-believe 
switchboard  operated  by  one  of  the 
girls,  and  the  class  has  designed  a 
mock  radio-relay  tower  for  realism. 


A  telephone  official  visiting  a  school 
gathering  in  his  home  town  found  to 
his  surprise  that  the  children  were  re- 
enacting  the  marionette  story  of  Ad- 
venture in  Telezonia  with  puppets 
they  had  made  themselves. 

A  class  in  an  Ohio  school  presented 
a  playlet  one  Saturday  morning  be- 
fore a  Parent-Teachers  Association 
meeting.  Written  by  the  pupils,  it 
concerned  a  space-cadet  named  Tayo, 
who  visited  the  earth  from  the  sky- 
land  of  Eros.  He  asked  the  earth- 
children  about  a  strange  black  object 
he  had  noticed  everywhere.  When 
they  explained  that  it  was  a  telephone, 
and  showed  him  how  to  use  it  prop- 
erly, his  timidity  about  it  was  over- 
come. 

In  another  Ohio  community,  the 
school's  audio-visual  director  inquired 
how  the  telephone  company  could  sup- 
ply answers  to  questions  the  children 
were  asking  about  the  telephone. 
Thereupon,  the  teachers  using  Tele- 
zonia were  invited  to  visit  and  inspect 
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the  telephone  building,  after  which 
they  exchanged  experiences  in  a  round- 
table  meeting.  The  audio-visual  di- 
rector later  reported  that  in  his  opin- 
ion the  teachers'  effectiveness  in  using 
the  materials  had  increased  threefold. 

Plant  Participates 

Last  spring,  as  part  of  a  Telezonia 
program,  an  installer  drove  his  truck 
into  a  Massachusetts  schoolyard  and 
parked.  Behind  him  a  Commercial 
Department  man  in  a  passenger  car, 
Bell  System  seal  on  the  door,  drew  up. 
Before  the  drivers  could  alight,  a 
group  of  youngsters,  teacher  along- 
side, came  marching  toward  them 
from  the  wide  school  doorway.  As 
the  installer  took  his  position  at  the 


rear  of  the  truck,  the  youngsters 
formed  a  circle  around  him,  solemn 
save  for  the  light  of  eager  curiosity  in 
their  eyes. 

There  was  a  responsive  light  in  the 
eyes  of  the  installer,  a  reflection  of  his 
merry  smile.  "Hello,  girls  and  boys. 
Anybody  know  what  these  are  for?" 
As  he  brought  forth  tools  and  equip- 
ment, piece  by  piece,  heads  leaned  for- 
ward and  eyes  grew  bigger  and  more 
intense.  Eagerness  became  vocal, 
first  shyly.  Then  the  trickles  of  re- 
sponse gushed  forth  in  a  tumbling 
flood  of  answers  and  guesses  and 
questions. 

First  he  told  them  how  a  telephone 
was  installed,  from  the  instrument  to 
the  pole.     This  led  to  safety:  "Poles 


A  telephone  installer  explaijis  his  job  to  interested  youngsters 
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are  too  dangerous  for 
even  a  big  fellow  like 
me  to  climb  without  this 
belt  and  strap.  Elec- 
tricity can  be  danger- 
ous, too.  Never  touch 
a  fallen  wire.  It  can 
kill  you.  Even  with 
these  very  special 
gloves,  you  have  to  be 
sure  you  know  how  to 
handle  it." 

When  he  was   done, 
the  commercial  man  at 
the  rear  car  brought  out 
a  vehicle  telephone   from  under  the 
dashboard.     "Know  how  this  works? 

That's  right,  by  radio.     Let's 

call  your  school  secretary."  He 
passed  the  instrument  from  ear  to  ear. 
The  call  had  to  be  short,  for  mobile 
telephone  channels  are  very  busy  these 


Classroom  practice  in  telephoning 

ers  build  around  Telezonia  into  an  in- 
tegrated instructional  program  about 
the  telephone  and  its  use  in  modern 
living.  Such  a  program  would  have 
great  usefulness  among  new  teachers 
entering  the  school  system,  helping 
them  to  a  better  understanding  of  the 


days.     "Like  the  party  line  some  of     purpose    and    possibilities    of    Tele- 
you  have  at  home.    When  your  neigh-     zonia. 


bor  on  the  same  line  down  the  street 
wants  to  use  it,  I  know  you  always 
end  your  call  promptly.  I  know  that, 
from  the  nice  manners  I  see  you  all 
have."  They  didn't  dare  lift  their 
slightly  guilty  faces  to  the  skeptically 
amused  glance  of  their  teacher. 

It  was  hard  to  tell  who  enjoyed  the 
visit  most — the  children,  the  teacher, 
or  the  telephone  men.  But  as  to  what 
the  youngsters  learned  there  could  be 
little  doubt.  Back  in  the  classroom, 
they  drew  pictures  of  what  they  had 
seen  and  heard  and  the  details  they 
recalled  were  amazing.  Only  an  ob- 
server could  fully  realize  the  impact 
which  must  have  etched  in  the  minds 
of  youngsters  a  new  respect  for  the 
telephone  and  its  courteous  use. 

A  number  of  telephone  companies 
are  working  with  school  people  to  or- 
ganize various  activities  which  teach- 


The  effect  of  these  classroom  proj- 
ects is  to  impress  upon  the  child  that 
using  the  telephone  is  an  experience 
which  he  shares  with  his  neighbors, 
and  that  using  it  considerately  is  one 
way  of  becoming  a  good  citizen. 

The  enthusiasm  of  the  child  is  of- 
ten reflected  in  the  home.  Teachers 
tell  us  that  parents  often  gratefully 
mention  the  beneficial  effects  of  the  in- 
struction on  the  child's  use  of  the  tele- 
phone. 

Press,  Radio y  and  TV  Mention 

The  value  of  Telezonia  has  been 
recognized  by  school  publications, 
teachers'  magazines  of  national  cir- 
culation, the  press,  radio,  and  tele- 
vision. One  mid-western  newspaper 
told  the  story  of  Telezonia  with  four 
photographs  in  color  from  the  motion 
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picture.  From  coast  to  coast,  news- 
papers large  and  small  have  told  the 
story  of  how  the  telephone  industry 
Is  working  with  schools  and  educa- 
tors to  bring  to  the  community  better 
telephone  service  through  education 
of  the  younger  generation. 

A  Massachusetts  radio  station 
broadcast  a  recording  of  a  half-hour 
session  on  Telezonia  in  one  of  the 
schools.  The  program  was  made  up 
by  the  children  themselves,  who  ex- 
plained the  rules  of  good  telephoning, 
presented  skits  about  calling  the  doc- 
tor and  the  fireman  in  emergencies, 
and  sang  songs  they  had  made  up 
themselves. 

As  part  of  a  "Partners  in  Prog- 
ress" series,  a  California  station  tele- 
vised a  program  in  which  four  school 
children  demonstrated  good  telephone 


usage  by  means  of  four  skits  on  tele- 
phone calls  and  by  explaining  how  to 
look  up  telephone  numbers  in  the  di- 
rectory. 

As  a  result  of  an  item  about  Tele- 
zonia In  a  national  magazine,  an  east- 
ern television  station  asked  a  tele- 
phone company  representative  to  ap- 
pear on  a  "housewives'  "  program  to 
explain  the  Telezonia  kit,  and  it  was 
also  discussed  over  a  number  of  other 
local  radio  stations. 

Informing  Educational  Groups 

Much  interest  in  Telezonia  has 
been  expressed  by  teacher-education 
institutions,  particularly  in  courses  on 
the  use  of  films  and  other  teaching  de- 
vices. One  telephone  company  re- 
ports that  the  materials  have  become 
a  part  of  elementary  education  courses 
at  all  state  universities  In  Its  territory 
and  have  been  presented  in  most  of 
the  teachers'  summer  courses  through- 
out the  region.  In  many  cases,  tele- 
phone company  representatives  are 
asked  to  take  over  entire  class  periods 
to  present  Telezonia  and  explain  its 
use  to  student  teachers. 

Publicitv  originating  from  the  tele- 
phone company  has  been  limited  to 
school  people  and,  with  their  consent, 
to  community  groups — like  the  Par- 
ent-Teacher Associations — interested 
in  the  schools. 

Several  Companies  have  built  dis- 
plays for  use  at  teachers'  meetings 
and  conventions  and  considerable  use 
is  made  of  these  and  of  slidefilms 
and  motion  pictures. 

//  Proves  to  Bf  Effective 

r,,      ,                 ,              ,   .                    ,  liiAT  Tkli:z()NI.\  has  been  so  widely 

leacners    supplement    their    own    under-  ^    \  \      ^\         i       i     •        ^  -u   i.    i.' 

standing   of  the   telephone   by    visiting   a  accepted  by  the  schools  is  a  tribute  to 

central  office  the  educators  under  whose  guidance 
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and  counsel  it  was  pro- 
duced. It  is  they  who 
suggested  the  teaching 
principles  that  underlie 
its  form  and  content. 

By  the  same  token, 
it  is  the  educator's  prov- 
ince to  say  what  the 
children  really  learn 
from  it,  what  effect  the 
teacher's  use  of  it  has 
upon  their  ability  to  use 
the  telephone  properly. 
Mr.  Louis  J.  Schmer- 
ber.  Superintendent  of 
Schools  in  Paterson,  N. 
J.,  determined  to  find 
out.  A  committee  of 
six,  his  assistant  and 
five  principals,  devised  a  test  based  on 
standard  types  of  attitude  and  per- 
formance measurements  used  in  the 
field  of  elementary  education. 

The  test,  given  to  fourth-grade  pu- 
pils, is  in  two  parts.  There  are  four 
lists  of  questions  for  each  child  to  fill 
out  with  a  yes  or  no  answer,  first  be- 
fore and  again  after  the  Telezonia 
instruction.  These  are  designed  to 
test  the  effect  of  the  instruction  on  the 
child's  telephone  habits,  attitudes, 
knowledge,  and  skill  according  to  the 
meaning  of  these  terms 
in  elementary  education. 
The  parents  are  also 
provided  with  these 
lists,  so  that  they  too 
can  observe  and  check 
the  child's  actual  use  of 
the  telephone  at  home. 

An  evaluation  was 
made  of  the  question- 
naire part  of  the  test 
given  to  all  792  pupils 
In  the  first  term  of  the 


.f  Telezonia  display  shown  at  teachers'  conventions  and 
other  educational  meetings 


fourth  grade  in  21  public  schools. 
The  percentage  of  pupils  reaching  a 
perfect  20  or  near-perfect  19  score 
on  the  pre-test  was  compared  with  the 
percentage  reaching  these  scores  in 
the  post-test.  The  results  appear  on 
the  accompanying  chart. 

The  report  of  the  evaluation  to  the 
superintendent  stated:  "From  these 
comparative  figures,  it  can  be  seen 
that  there  was  marked  growth  in  each 
area  as  the  result  of  teaching  the 
telephone  unit,  and  that  this  growth 


Pre-test  % 
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Post-test  % 

< 

78 
62 
61 
72 

%  Improv 
)         10        20 

1          1 

ement 

30 

1 

40 

1 

1 

1 

1 

1 

'"  Before  and  After'  Telezonia 
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Telezonia  inspires  pupils  to  creative  art 


was  greatest  in  skill  and  knowledge, 
in  which  areas  the  pre-tests  were  poor- 
est." 

Mr.  Robert  LeAnderson,  Super- 
visor of  Visual  Education  of  the  De- 
troit public  schools,  conducted  an 
evaluation  of  a  different  type.  One 
group  of  children  was  assigned  to 
study  only  the  student's  booklet,  an- 
other only  the  filmstrip,  a  third  group 
only  the  motion  picture,  a  fourth, 
called  the  "combined  group,"  was  ex- 
posed to  all  the  contents  of  the  kit 
except  the  telephone  instruments.  A 
fifth  was  used  as  a  control  against 
which  the  performance  of  the  other 
four  groups  was  measured.  Each  was 
equal  to  the  others  in  intelligence 
level  and  reading  ability. 

It  was  found  that  each  item  in  the 
Telezonia  kit  is  of  real  help  In  de- 
veloping skill   and  knowledge   in   the 


proper  use  of  the  telephone,  and  that 
learning  Is  most  effective  when  the 
materials  are  used  in  combination. 

Other  studies  support  these  general 
conclusions. 

The  effect  was  measured  in  two 
mid-western  cities  where  38  of  the  40 
school  systems  taught  Telezonia,  In- 
volving 261  teachers  and  9,267  stu- 
dents. Party-line  Interference  cases 
decreased  18%  In  one  city  and  38% 
in  the  other.  "Dialed  calls  aban- 
doned" was  down  54^^  ^nd  "cus- 
tomer dialing  Irregularities"  was  re- 
duced about  31%.  What  part  of 
these  improvements  can  be  definitely 
attributed  to  Telezonia  would  be  diffi- 
cult to  estimate,  because  of  the  varied 
and  continuing  efforts  to  Improve  both 
party-line  cooperation  and  dialing 
habits.  However,  local  telephone 
people  feel  that  it  is  more  than  a  coin- 
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cidence  that  the  Improvement  took 
place  after  the  introduction  of  an  in- 
tensive Telezonia  program. 

The  impact  of  teaching  good  tele- 
phone usage  to  over  two  million  chil- 
dren each  year,  which  represents 
about  60  per  cent  of  the  nation's 
fourth-graders,  is  being  felt  In  all 
areas  of  the  country. 

Whatever  success  Telezonia  enjoys 
and  continues  to  enjoy  Is  due  to  the 
ingenuity  of  all  teachers,  many  of 
whom  find  unsuspected  uses  for  it  In 
carrying  out  their  educational  tasks. 
It  is  In  like  measure  the  result  of  the 
Intelligent   and  painstaking  work   of 


hundreds  of  telephone  managers,  and 
the  close  cooperation  of  other  local 
telephone  men  and  women  who  help 
these  educators  In  their  efforts  to  In- 
culcate In  today's  fourth-graders  a 
greater  respect  for  good  telephone 
usage. 

If  the  success  of  Telezonia  to  date 
is  a  presage  of  its  future,  It  bids  fair 
to  have  a  place  of  Its  own  in  helping 
to  prepare  tomorrow's  citizens  for  the 
world  in  which  they  will  live.  Learn- 
ing at  an  early  age  how  to  use  the  tele- 
phone properly  Is  the  first  step  in 
forming  and  retaining  good  telephone 
habits. 


Q  f/\/r^X 
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A.  T.  ^  T.  officials  at  an  A.  I.  E.  E.  session  in  New  York  on  February  i6,  1^28, 
held  jointly  with  a  session  of  the  British  Institution  of  Electrical  Engineers  in  London 
by  radio  telephone.  Left  to  rights  seated:  H.  P.  Charlesworth,  Plant  Engineer;  J .  J. 
Carty,  Vice  President;  F.  B.  jewett.  Vice  President,  President  of  Bell  Laboratories; 
standing — K.  W.  Waterson^,  Assistant  Vice  President;  0.  B.  Blackwell,  Trans?nission 
Development  Engineer;  Bancroft  Gherardi,  Vice  President  and  Chief  Engineer 


The  sixteenth  winter  convention  of  the 
American  Institute  of  Electrical  Engineers, 
February  13-17,  1928,  was  of  interest  to 
Bell  System  people  for  several  reasons. 
Bancroft  Gherardi,  Vice  President  and 
Chief  Engineer  of  the  A.  T.  and  T.  Com- 
pany, was  President  of  A.  \.  E.  E.  and 
presided  at  the  general  sessions.  H.  P. 
Charlesworth,  A.  T.  &  T.  Plant  Engineer, 
was  chairman  of  the  committee  on  meetings 
and  papers  and  conducted  several  technical 
sessions.  Part  of  one  evening  was  given 
over  to  the  presentation  of  the  John  Fritz 
Medal  to  John  J.  Carty,  A.  T.  &  T.  Vice 


President,  "for  pioneer  achievement  in  tele- 
phone engineering  and  in  the  development 
of  scientific  research  in  the  telephone  art." 
Mr.  Gherardi  made  the  presentation,  and, 
in  the  course  of  his  address,  referred  to  Mr. 
Carty  as  "the  dean  of  telephone  engineers." 
Mr.  Carty,  accepting  the  honor,  addressed 
the   society   on    "The    Ideals   of    the    Engi- 


neer. 


The  outstanding  event  of  the  convention 
was  a  "joint  meeting"  with  the  British  In- 
stitution of  Electrical  Engineers  on  Feb- 
ruary 16,  made  possible  by  the  trans-At- 
lantic   radio    telephone    service    established 
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with  London  the  preceding  year.  In  New 
York,  Mr.  Gherardi,  Mr.  Carty,  and  Dr. 
F.  B.  Jewett,  A.  T.  &  T.  Vice  President 
and  President  of  the  Bell  Telephone  Lab- 
oratories, addressed  the  two  gatherings. 
The  speakers  in  London  were  Mr.  Archi- 
bald Page,  Chief  Engineer  of  the  Central 
I'^lectricity    Board ;   Colonel    Purves,    Engi- 


neer in  Chief  of  the  British  Post  Office;  and 
Sir  Oliver  Lodge.  Says  the  contemporary 
account:  "There  was  little  to  choose  be- 
tween the  amplified  voices  of  the  American 
speakers,  reaching  the  audience  through  a 
cluster  of  horns  above  the  stage,  and  the 
British  accents  emanating  from  the  same 
horns." 


Who's  Who  &  What's  What 

{Continued  from   page  j) 

LeRoy  a.  Born  began  his  Bell  System 
career  as  a  contract  agent  with  the  Xew 
York  Telephone  Company  in  Syracuse  in 
1922.  Subsequent  experience  included 
commercial  and  sales  training  and  sales  and 
servicing  work.  In  1944  he  transferred  to 
the  Public  Relations  Department  of  the 
A.  T.  &  T.  Co.,  where  he  is  engaged  in 
film  and  display  work.  Here  he  has  guided 
and  coordinated  all  phases  of  the  "Tele- 
zonia"  project.  His  interest  in  the  edu- 
cational value  of  motion  pictures  is  un- 
derstandable in  the  light  of  a  youthful  two 
years'  experience  as  a  teacher  in  a  "little 
red  school  house,"  a  B.S.  degree  in  educa- 
tion surnnia  cum  laude,  and  membership  in 
two  honorary  educational  societies.  T  his 
is   Mr.   Born's  second   contribution   on   the 


topic,  his  "Adventure  in  Telezonia"  hav- 
ing appeared  in  this  Magazine  for  Spring 
1950. 

A    YEAR    AND    A     HALF    AFTER    StuART    D. 

Harter  joined  the  Commercial  Depart- 
ment of  the  Chesapeake  and  Potomac  Tele- 
phone Company  in  Washington  in  1941, 
he  received  a  military  leave  of  absence,  and 
served  with  the  Coast  Guard  during  World 
War  II  in  air-sea  rescue  operations.  Re- 
turning to  the  C.  &  P.  Company  after  the 
War,  he  served  successively  on  the  Com- 
mercial Training  and  Results  staff,  as 
lousiness  Office  supervisor,  and  as  commer- 
cial manager.  In  1952  he  transferred  to 
the  Commercial  Division  of  A.  T.  &  T.'s 
O.  &  E.  Department.  Here  he  works  on 
Customer  Relations  matters — which  in- 
clude, among  other  items,  such  things  as 
developing  an  acceptance  of  the  Telezonia 
program. 


LeRoy  A,  Born 


Stuart  D.  Harter 


The  New  Frontier 


Where  is  the  frontier  today? 

Two  hundred  years  ago  it  was  in  the 
back  yards  of  the  colonists  on  the  eastern 
plain  between  the  Alleghenies  and  the  sea. 
Then  men  in  fringed  buckskins  pushed  it 
back  over  the  mountains.  Hunters  and 
trappers  drove  the  frontier  across  the  prai- 
ries. Alen  and  women  in  covered  wagons 
rolled  it  over  the  Rockies  and  into  the  west- 
ern ocean. 

Then,  people  said,  "The  frontier  is  gone. 
There's  nothing  left  to  explore  or  develop. 
There  are  no  more  frontiers." 

How  wrong  they  were ! 

Today  there  is  an  endless  frontier :  the 
frontier  of  science.  And  telephone  engi- 
neers and  scientists  are  at  work  all  along 
this  modern  frontier  ...  in  physics,  in 
chemistry,  in  mathematics,  in  botany,  in 
biology.  In  physics  to  improve  the  speed 
and  quality  of  telephone  communication. 
In  chemistry  to  find  better  materials  for 
telephone  equipment.     In  biology  and  bot- 


any to  find  ways  to  protect  telephone  equip- 
ment against  such  pests  as  fungus  and 
insects.  They  will  follow  any  avenue  of 
study  that  may  lead  them  to  improvements 
in  your  telephone  service. 

Behind  all  this  there  is  basic  research — 
the  exploration  of  the  unknown.  This  is 
a  thrilling  search  for  new  ideas,  for  new 
principles  and  new  materials. 

At  Bell  Laboratories,  as  in  other  labora- 
tories across  America,  this  basic  research 
continues  year  after  year,  helping  to  push 
back  the  frontiers  of  science,  adding  to  the 
sum  total  of  human  knowledge.  This  basic 
research  ultimately  reaches  .vow  in  the  form 
of  better  telephone  service  for  you  and  your 
family.  Improving  your  telephone  service 
is  a  never-ending  task  of  the  Bell  System 
because  your  need  for  telephone  service 
keeps  on  growing. 

"Telephone  Story"  from   the   Telephone 
Hour  radio  program 
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Who's  Who  &  What's  What 

in  This  Issue 


L\  1918,  Mervin  J.  Kelley  joined  the  re- 
search division  of  the  Engineering  Depart- 
ment of  Western  Electric,  predecessor  of 
Bell  Laboratories.  Assignments  as  direc- 
tor of  vacuum  tube  development  and  as  de- 
velopment director  of  transmission  instru- 
ments and  electronics  preceded  his  appoint- 
ment in  1936  as  director  of  research.  He 
became  executive  vice  president  in  1944 
and,  in  the  spring  of  195 1,  President  of 
the  Laboratories. 

Dr.  Kelly  has  had  vv^ide  experience  not 
only  in  the  research  and  development  of 
telephone  equipment,  but  also  in  projects 
for  the  Armed  Forces.  In  the  course  of 
World  War  II,  the  Laboratories  con- 
verted almost  completely  to  military  re- 
search and  development  programs,  all  of 
which  were  under  Dr.  Kelly's  guidance. 
In  recognition  of  his  World  War  II  con- 
tributions, he  received  the  Presidential 
Certificate  of  Merit.  In  1949  he  accepted 
an    assignment    with    the    Atomic    Energy 


Commission  to  make  a  critical  analysis  of 
the  atomic  missile  research,  development, 
and  production  program,  and  to  recom- 
mend changes  in  organization  to  make  it 
more  effective.  Out  of  this  study  came 
the  Sandia  Corporation.  Dr.  Kelly  also 
serves  as  chairman  of  a  temporary  commit- 
tee to  advise  the  Secretary  of  Defense  on 
certain  aspects  of  the  defense  of  North 
America,  and  he  has  acted  as  adviser  to  a 
number  of  governmental  agencies  on  tech- 
nological and  scientific  matters. 

Dr.  Kelly  holds  an  honorary  Doctorate 
of  Engineering  from  the  Missouri  School 
of  Mines  and  Metallurgy,  his  alma  mater, 
and  an  honorary  Doctor  of  Science  de- 
gree from  the  University  of  Kentucky. 
He  is  a  Fellow  of  the  American  Physical 
Society,  the  Acoustical  Society  of  America, 
the  Institute  of  Radio  Engineers,  and  the 
American  Institute  of  Electrical  Engineers, 
and  a  member  of  the  American  Philosophi- 
cal Society,  the  National  Academy  of  Sci- 
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Charles  J.  Schaefer,  Jr. 


John  H.  Page 


Donald  S.  Bridffman 


ences,  and  several  honorary  fraternities. 
He  contributed  the  authoritative  paper 
"Radar  and  Bell  Laboratories"  to  this 
Magazine  for  Winter  1945-46. 

Save  for  a  couple  of  years'  absence  dur- 
ing World  War  II,  Marion  R.  Hessin 
has  been  a  member  of  the  Long  Lines 
Plant  Department  since  1928.  Starting  as 
a  transmission  man  in  Springfield,  Ohio, 
he  held  posts  in  various  cities  in  that  State 
until  1946,  when  he  transferred  to  New 
York  as  a  staff  supervisor.  He  was  ap- 
pointed successively  supervisor  of  equip- 
ment maintenance  and  inside  plant  mainte- 
nance supervisor,  and  he  is  now  supervisor 
of  equipment  methods.  These  responsi- 
bilities have  given  him  an  intimate  ac- 
quaintance with  most  of  the  Bell  System's 
radio  relay  installations  and  the  methods 
and  equipment  which  keep  the  radio  relay 
network  in  good  order. 

In  three  decades  Eugene  J.  McNeely 
progressed  from  student  engineer  with  the 
Southwestern  Bell  Telephone  Company  to 
A.  T.  &  T.  Vice  President.  Starting  with 
the  former  company  in  1922,  he  held 
various  craft  and  engineering  jobs  leading 
through  posts  of  increasing  responsibility 
to  that  of  district  plant  superintendent  in 
1932,     division     plant     superintendent     in 


1935,  and  general  plant  personnel  super- 
visor in  1 94 1.  He  became  Area  plant 
superintendent  in  1944,  and  general  plant 
manager  of  the  Company  in  1948.  In  that 
same  year  he  moved  to  New  York  as  an 
assistant  vice  president  in  the  A.  T.  &.  T. 
Personnel  Relations  Department.  In  Jan- 
uary 1949  he  was  elected  Vice  President 
(Operations)  of  the  Northwestern  Bell 
Telephone  Company,  and  in  December  of 
that  year  he  was  elected  President  of  the 
Company.  Since  September  1952  he  has 
been  Vice  President  in  charge  of  the  Per- 
sonnel Relations  Department  of  the  A.  T. 
&  T.  Company. 

Joining  the  Bell  Telephone  Company 
of  Pennsylvania  in  19 14,  Charles  J. 
Schaefer  Jr.  gained  experience  in  both 
Traffic  and  Commercial  Departments  be- 
fore he  was  appointed  a  special  assistant  in 
the  Personnel  and  Public  Relations  De- 
partment there.  In  1925  he  transferred  to 
the  Personnel  Relations  Department  of  the 
A.  T.  &  T.  Company  in  New  York, 
where  he  is  Secretary  of  the  Employees' 
Benefit  Committee.  The  present  is  his 
third  discussion  of  the  Benefit  Plan  in  this 
Magazine;  five  years  ago  he  contributed 
"The  Benefit  and  Pension  Plan  Is  Thirty- 
Five,"  and  the  Bell  Telephone  Quar- 

{Continued  on  page  124) 
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The  Head  of  the  Bell  Laboratories^  Where  the  Transistor 

Was  Invented^   Describes  This   Revolutionary   Device  and 

Some  of  Its  Telephone  and  Other  Applicatio?is 


The  First  Five  Years  of 
The  Transistor 


Mervin  J.  Kelly 


Five  years  ago,  in  June  of  1948, 
the  Bell  Telephone  Laboratories  an- 
nounced and  demonstrated  publicly 
a  semiconductor  amplifier  invented 
by  John  Bardeen  and  Walter  H. 
Brattain,  and  coined  for  it  the  name 
Transistor.  Demonstrations  were 
given  of  transistor  amplifiers  and  os- 
cillators functioning  in  telephone  and 
television  repeaters  and  in  radio  re- 
ceivers. 

It  is  interesting  at  this  fifth  anni- 
versary to  recall  the  words  used  at 
that  time  by  Laboratories  Vice-Presi- 
dent Ralph  Bown  to  tell  about  the 
invention.     He  said  in  part : 

"The  genesis  of  this  device  is  an 
interesting  story  of  fundamental  re- 
search and  I  think  I  ought  to  begin 
at  the  beginning  and  give  it  to  you  in 
orderly  sequence  .  .  . 

"Scientific  research  is  coming  more 
and  more  to  be  recognized  as  a  group 
or  teamwork  job.  This  is  true  not 
only  in   industrial  research  but  to  a 


rapidly  increasing  degree  in  academic 
research.  In  spite  of  this  fact,  there 
continues  to  be  plenty  of  opportunity 
for  individual  work.  What  we  have 
to  show  you  today  represents  a  fine 
example  of  brilliant  individual  contri- 
butions growing  out  of  basic  research 
in  an  industrial  group  framework 
...  A  considerable  number  of  peo- 
ple have  been  working  hard  on  this 
matter  to  bring  it  to  the  stage  you 
will  see  today.  Physicists,  chemists, 
metallurgists,  engineers,  laboratory 
and  shop  technicians,  auxiliary  and 
ofl'ice  personnel — yes,  even  executives 
have  played  a  part. 

"In  our  laboratory  the  semiconduc- 
tor research  work  is  carried  on  by  a 
group  under  the  immediate  guidance 
of  William  Shockley,  a  well-known 
solid-state  physicist.  Shockley,  while 
examining  critically  the  prevailing 
theory  of  electrical  conduction  in 
semiconductors,  predicted  that  it 
should    be    possible    to    control    the 
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meager  supply  of  movable  electrons 
inside  a  semiconductor  by  influencing 
them  with  an  electric  field  imposed 
from  the  outside  without  actually  con- 
tacting the  material.  Realizing  the 
practical  implications  of  such  a  possi- 
bility, he  devised  some  experiments 
to  test  his  hypothesis,  but  was  unable 
to  secure  positive  results.  The  elec- 
trons seemed  to  get  tangled  up  in  the 
surface  of  the  material  and  did  not 
behave  just  as  anticipated.  This  part 
of  the  problem  was  tackled  on  a  the- 
oretical basis  by  John  Bardeen.  Bar- 
deen  developed  a  theory  of  what  hap- 
pened at  the  surface  which  was  able 
to  explain  satisfactorily  many  of  the 
observed  facts  and  which  led  to  fur- 
ther experiments  carried  out  in  col- 
laboration with  Walter  Brattain. 

"In  the  course  of  these  experi- 
ments, Bardeen  and  Brattain  invented 
the  device  we  shall  show  you  today. 
We  have  called  it  the  Transistor 
because  it  is  a  resistor  or  semiconduc- 
tor device  which  can  amplify  electrical 
signals  as  they  are  transferred  through 
it  from  input  to  output  terminals." 

The  announcement  received  little 
public  notice — one  of  the  most  re- 
strained send-offs  in  recent  memory, 
according  to  Fortune  magazine — but 
its  importance  was  quickly  recognized 
by  the  electronics  industry.  It  has 
taken  nearly  five  years  for  the  transis- 
tor to  reach  a  point  of  development 
and  of  general  recognition  commen- 
surate with  its  initial  promise.  In 
that  time  the  family  of  transistors  has 
grown.  Other  types  than  that  first 
demonstrated  have  been  invented  and 
developed  for  manufacture,  and  the 
word  transistor  has  become  a  generic 
term  for  semiconductor  amplifiers. 
The  transistor  invented  by  Bardeen 


and  Brattain  we  now  call  a  "point- 
contact  transistor."  It  was  the  only 
transistor  to  reach  practical  applica- 
tion outside  the  Laboratories  for 
nearly  two  years. 

The  point-contact  transistor  is  by 
now  quite  well  known.  It  consists  of 
a  very  small  piece  of  germanium  with 
two  fine  wires  contacting  its  surface, 
separated  from  each  other  but  a  few 
thousandths  of  an  inch.  The  flow  of 
current  in  one  of  the  fine  points  con- 
trols the  flow  of  current  in  the  other, 
somewhat  as  the  grid  in  a  conven- 
tional vacuum  (radio)  tube  controls 
the  flow  of  current  through  the  tube. 
But  here  the  analogy  ends.  The 
transistor  is  solid,  there  is  no  vacuum 
to  maintain.  It  is  "cold,"  there  is  no 
need  for  a  heater  to  supply  electrons. 
Because  of  this  it  requires  very  little 
power  to  be  ready  to  operate  and  very 
little  power  to  operate,  for  it  is  eflH- 
cient.  It  is  small  and  rugged.  It  will 
almost  certainly  have  long  life  in  serv- 
ice. And  we  are  finding  many  ways 
for  it  to  be  of  service. 

Early  Uses  of  the  Transistor 

A  GREAT  MAJORITY  of  conventional 
vacuum  tubes  are  used  to  control  or 
amplify  small  currents  :  in  communica- 
tion systems,  in  radio  and  television 
sets,  in  complicated  military  equip- 
ments such  as  radar  bomb  sights  and 
computers.  In  such  applications  the 
transistor  can  be  used.  It  does  not 
replace  the  vacuum  tube  in  the  same 
socket  and  the  same  circuit.  But  with 
its  own  circuits  it  does  the  same  jobs. 
The  point-contact  transistor  has 
been  used  in  oscillators  from  very  low 
frequencies  to  the  very  high  frequen- 
cies of  short-wave  radio.     It  has  been 
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JVith  this  apparatus  some  of  the  first  investigations  leadiiig  to  the  discovery  of  the 

transistor  were  made.     Standing  are  John  Bardeeyj    {left)  and  Walter  H.   B^-attain, 

inventors  of  the  point-contact  transistor.     Seated  is  William  Shockley,  who  directed 

the  Laboratories  research  program  in  semiconductors 


used  over  this  wide  frequency  range 
to  amplify  and  to  control  electrical 
signals.  And  it  has  been  used,  to- 
gether with  other  very  small  com- 
ponents, to  make  a  variety  of  compact 
electronic  "packages"  which  perform 
a  great  many  of  the  functions  required 
in  the  modern  electronic  art. 

With  its  virtues  there  are  also  some 
limitations :  the  point-contact  transis- 
tor is  more  "noisy"  in  a  circuit  than 
one  would  like,  and  its  ability  to  han- 
dle power  Is  limited.  The  "noise" 
tencis  to  restrict  Its  use  to  the  control 
of  electrical  signals  rather  than  their 


generation  or  amplification  and  its 
power  capacity  limits  It  to  relatively 
small  currents. 

The  point-contact  transistor,  first 
member  of  the  family,  has  been  joined 
by  a  number  of  other  types  which 
have  been  announced  during  the  five 
years  under  review.  A  "photo-tran- 
sistor" Invented  by  J.  N.  Shive  has  al- 
ready gone  Into  Bell  System  service 
In  the  "card  translator"  used  In  tele- 
phone exchanges  for  automatic  rout- 
ing in  toll  dialing.  The  photo-tran- 
sistor Is  a  device  In  which  the  flow  of 
current  through  a  point-contact  on  a 
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A  portion  of  the  ''cartridge'  casing  of  a 

point-contact  transistor  has  been  cut  away 

to  show,  magnified,  the  two  points  on  the 

germanium  surface 


small  germanium  wafer  is  controlled 
by  a  fine  beam  of  light  shining  on  a 
sensitive  area  of  the  germanium  sur- 
face. In  its  telephone  exchange  use 
it  conserves  both  space  and  power. 

The  Junction   Transistor 

Early  in  the  study  of  transistors, 
it  was  predicted  by  Shockley,  on  the 
basis  of  theory,  that  a  "junction" 
transistor,  different  in  structure,  would 
have  useful  properties.  The  idea  was 
to  have  in  a  germanium  crystal  a  very 
thin  region  of  one  electrical  type 
separating  the  two  adjoining  end  re- 
gions of  different  electrical  type.  The 
two  boundaries  or  "junctions"  be- 
tween  the   thin   region    and   the   two 


end  regions  were  to  serve  the  same 
functions  as  the  two  points  in  the 
point-contact  device.  The  thing  itself 
was  simple.  Shockley's  theory  could 
predict  the  performance  to  be  ex- 
pected. The  problem  was  to  find 
ways  to  make  it. 

With  metallurgists  and  chemists 
and  physicists  working  together,  such 
units  were  made.  A  thin  layer  with 
the  necessary  electrical  property  was 
produced  in  a  germanium  crystal  with- 
out destroying  the  otherwise  essen- 
tially perfect  regularity  of  the  crystal. 
Junction  transistors  produced  in  this 
way  not  only  behave  as  the  theory 
says  they  should;  they  have  other  re- 
markable properties  as  well.  They 
are  not  "noisy."  In  fact,  they  com- 
pete favorably  in  respect  to  "noise" 
with  the  very  best  vacuum  tubes. 
They  are  remarkably  efficient,  closely 
approaching  the  maximum  possible. 
But  perhaps  most  interesting,  they  are 
ready  to  operate  with  as  little  as  one- 
millionth  the  power  necessary  to  keep 
an  ordinary  vacuum  tube,  with  its  hot 
cathode,  in  the  ready  condition. 

For  telephone  uses  the  significance 
of  this  extremely  low  power  drain  is 
not  hard  to  see.  The  sound  power  in 
a  telephone  receiver  for  normal  con- 
versation is  comparable  to  the  power 
needed  by  the  transistor  to  keep  it 
in  working  readiness.  Conventional 
vacuum  tubes,  requiring  many,  many 
times  this  standby  power,  are  used  of 
course  for  special  needs  and  in  all 
long  distance  circuits  where  many  con- 
versations may  be  amplified  at  the 
same  time.  But  they  are  economically 
unjustified  in  the  local  telephone  plant 
or  in  the  telephone  instrument  itself. 
With  the  junction  transistor  this  is 
no  longer  the  case:  its  minute  power 
requirements    remove    that    economic 
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limitation  and  make  it  available  for 
extensive  telephone  use. 

^^ Single  Crystals''  of  a 
Very  Pure  Material 

We  have  passed  over  lightly  a  mat- 
ter of  major  importance  in  the  history 
of  all  transistors:  the  "single"  crystal 
and  the  extreme  purity  required  of 
transistor  materials.  The  earliest 
transistors  were  made  of  germanium 
purified  and  allowed  to  solidify  by 
conventional  metallurgical  and  chemi-  telephone  instruments  of  the  future 
cal  techniques.  The  germanium  usu-  use  transistors  directly?  Very  likely, 
ally  solidified  from  the  molten  condi-  and  there  is  active  work  in  progress, 
tion  as  a  random  collection  of  smaller  Will  transistors  be  used  in  the  corn- 
crystals.  Transistors  from  this  poly-  plicated  exchanges  where  the  tele- 
crystalline  germanium  showed  erratic  phone  user  is  automatically  connected 
performance    from    one    unit    to    the      to    the    party    he    is    calling?      Very 


the  crystal  must  be  controlled.  This 
means  that  we  must  purify  the  ger- 
manium to  an  even  higher  degree 
of  purity — then  introduce  the  known 
and  carefully  controlled  "impurity" 
where  we  want  it.  The  germanium 
so  prepared  may  very  well  be  the 
purest  material  in  existence. 

Sof?ie  Telephone  Uses 

In  the  Laboratories  many  possibil- 
ities are  now  being  explored.     Will 


next.     The  problem  was  to  get  the 
germanium  into  one  big  "perfect  crys- 
tal."    Our  chemists  and  metallurgists 
did  this.     In  fact,  they 
have  found  several  ways 
to   make   "single"   crys- 
tals.     This    source    of 
difficulty     is    now    well 
past — all  transistors  are 
now    made    of    "single 
crystal"    germanium    in 
which  the  successive  lay- 
ers of  atoms   are  care- 
fully ordered,  one  upon 
the  other. 

The  question  of  pur- 
ity has  also  been  vital. 
Transistor  action  de- 
pends on  the  presence 
in  the  germanium  crys- 
tal of  a  very  few  "for- 
eign" atoms — perhaps 
one  foreign  atom  for 
each  100,000,000  ger- 
manium atoms — and 
their     arrangement     in 


likely,  and  very  promising.  Promis- 
ing in  terms  of  what  can  be  done, 
speed  of  operation,  power  and  space 


The  ease  with  which  electrons  move  in  a  semiconductor 
crystal  is  an  impor-tant  fundamental  measurement  here 
being  performed  by  Gerald  L.  Pearson   {standing)  and 

J.  R.  Havnes 
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needed,  as  well  as  probable  cost  and 
reliability  in  service.  In  our  auto- 
matic telephone  exchanges  today  there 
are  substantially  no  operators.  But 
even  with  mechanization,  electronics 
has  had  only  a  small  part  to  play  in 
the  evolution  of  complex  switching 
systems  such  as  No.  4  and  No.  5  cross- 


in  communities  or  improving  long  dis- 
tance communication?  It  will  have  a 
role  to  play  in  both.  It  may  well  be 
that  broadband  circuits  for  long  dis- 
tance uses  will  take  new  form  through 
lower  circuit  mile  costs  that  the  tran- 
sistor will  make  possible.  New  oppor- 
tunities for  extensive  distribution  of 


bar.      Transistors,    as  well   as   other  television  in  urban  areas  are  possible, 

solid-state  devices,  with  their  capabil-  The  transistor  may  allow  the  use  of 

ity    of    high    speed    operation,    their  our  carrier  methods  over  shorter  dis- 

small   bulk   and   low   power   require-  tances  and  lightly  loaded  lines.     Its 

ments,  will  find  natural  application  in  use   in   exchange   areas   and  on  rural 

switching  apparatus.  lines  cannot  be  excluded.     A  recently 

Will  the  transistor  have  a  role  to  announced  Laboratories  development, 

play  in  distributing  television  pictures  the    "tetrode"    transistor    of    R.    L. 


The  first  commercial  application  of  the  transistor  and  the  phototransistor  was  in  this  card 
translator  equipment.  The  card  translator  was  ijiitially  iyistalled  in  i^S-  ^^  ^^  adjunct 
to  the  complex  telephone  switching  system  used  i)i  nation-wide  operator  toll  dialing 
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Wallace,  Jr.,  is  an  im- 
portant step. 

The  Tetrode  Transistor 

An  initial  limita- 
tion of  the  junction 
transistor  lay  in  its  in- 
ability to  handle  the 
higher  frequencies. 
This  limitation  for 
many  uses  is  now  largely 
removed  by  the  inven- 
tion of  the  tetrode  tran- 
sistor, which,  however, 
retains  the  other  virtues 
of  its  predecessor.  We 
cannot  foresee  all  of  its 
ultimate  uses,  but  al- 
ready it  has  been  used 
in  a  high-performance 
amplifier  of  minute  di- 
mensions. The  entire 
amplifier  is  housed  in 
a  tiny  "coaxial  cable" 
about  one-eighth  inch  in 
diameter  and  one  and 
a  half  inches  long.     It 

requires  no  more  power  than  its  small      ices  and  to  industry  and  civilian  use 
size  suggests,  and  it  can  readily  sat-      generally, 
isfy  the  severe  requirements  of  tele- 
vision transmission. 

Research,  invention,  development, 
and  application  have  grown  at  a 
hearty  pace.  But  the  field  is  still  very 
new,  and  as  the  studies  progress  and 
understanding  increases  so  also  does 
the  prospect.  Before  the  first  an- 
nouncement, five  years  ago,  when  the 
new  physical  phenomena  were  ob- 
served and  radically  new  electronic 
devices  invented,  it  was  evident  to  us 
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In  this  magnified  view,  the  fine  wire  on  the  top  surface 
of  an  experimental  junction  transistor  is  seen  connected 
to  a  thin  central  section  of  the  germanium  bar.  The 
gerynanium  crystal  itself  is  continuous  but  the  electrical 
properties  of  the  two  end  portions  differ  from  those  of 

the  central  section 


How  did  we  open  the  door  to  this 
new  era? 

Organized  Creative  Technology 

I  HAVE  HAD  occasion  before  to  stress 
the  value  of  continuity  in  the  proce- 
dures from  the  initial  steps  of  for- 
ward-looking basic  research  to  the 
terminal  operations  of  manufacture 
and  use.  I  speak  of  them  as  the 
single  entity:  "organized  creative 
that  we  were  seeing  the  beginnings  of  technology."  No  example  illustrates 
an  era  in  electronics  technology — of  its  meaning  more  dramatically  than 
significance  not  only  to  the  telephone  the  story  of  the  transistor, 
system  but  also  to  the  military  serv-  I    have    already    emphasized    the 
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comprehensive  work  of  the  research 
group  in  studying  the  mechanisms  of 
conduction  of  electricity  in  solid  semi- 
conductors. Physicists,  both  experi- 
menters and  theorists,  metallurgists, 
chemists — were  joined  together  in  a 
common  effort  to  gain  understanding 
in  a  field  of  relevance  and  potential 
importance  to  communication  tech- 
nology. The  scientists  publishecl  the 
results  of  their  findings  and  frankly 
discussed  the  new  phenomena  with 
their  peers. 

In  accord  with  our  policy  of  con- 
centrating the  efforts  of  our  research 
scientists  on  research,  we  immediately 
formed  a  fundamental  development 
group  under  J.  A.  Morton.  This 
group  was  closely  associated  with  re- 
search to  acquire  that  body  of  tech- 
nological knowledge  essential  to  the 
development  and  design  of  transistors 


for  the  many  specific  communications 
applications  that  would  certainly  fol- 
low. The  fundamental  development 
group  was  composed  of  men  of  elec- 
tronics, skilled  in  the  development  of 
new  electronic  devices  for  communica- 
tion and  military  uses.  In  the  begin- 
ning, their  interests  and  activities  were 
not  distinguishable  from  those  of  the 
research  group.  Their  first  task  was 
to  learn,  and  this  was  quickly  done. 
However,  .their  ultimate  role  was 
never  in  question.  They  were  to  ap- 
ply the  new  knowledge  from  research 
and  to  supplement  it — in  a  more  spe- 
cific way — to  create  new  devices  for 
our  systems  development  groups  to 
utilize  in  creating  new  systems  both 
for  the  Bell  System  and  for  the  mili- 
tary services  that  would  find  applica- 
tion because  of  economic  or  funda- 
mental advantages. 


In  the  foreground  is  a  ''tetrode'^  transistor.      The  small  cylinder  houses  a  complete 
amplifier.     Shown  also  is  the  amplifier  in  place  in  a  possible  cable 
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Contributions  to  new 
knowledge  were  made 
and,  as  applications  of 
transistors  became  more 
and  more  clear,  the 
group  turned  its  atten- 
tions to  the  develop- 
ment of  specific  designs 
which  would  be  required 
on  a  large  scale.  They 
have  also  interested 
themselves  in  such  prob- 
lems as  the  factors  con- 
trolling the  band  width 
of  amplification,  the 
"noise  figure,"  the 
amount  of  amplification 
possible  per  stage,  basic 
materials,  processing, 
and  structure  studies  es- 
sential for  controlled 
development  and  design 
of  transistors  for  a  va- 
riety of  specific  func- 
tions. 

The  link  with  re- 
search was  strong  and 
stimulating.  A  linkage 
with  the  systems  de- 
velopment people,  the 
likely  users,  was  also  en- 
couraged. Jointly  with 
the  user,  operating  char- 
acteristics of  transistors 
were  established,  units 
were  constructed  for 
trial,  and  pre-produc- 
tion methods  were 
worked  out. 

Following  the  pattern 
used  for  electron  tubes, 
the  final  stages  of  de- 
sign for  manufacture 
are  carried  out  by  the 
Laboratories  group  lo- 
cated   at    the    Western 


Above:  The  making  of  composite  crystals  for  junction 
transistors  was  a  problem  for  chemists.  Gordon  K.  Teal 
{left)  and  Morgan  Sparks  are  here  studyiiig  one  of  the 

early  units 

Below:  Ingoiious  new  metallurgical  techniques  have 
played  an  important  part  in  the  purification  of  ger- 
ma'nium.  Using  the  ''zone  refining'  method  here  being 
demonstrated  by  its  inventor  W.  G.  Pfann,  germanium 
of  extreme  purity  is  produced,  f.  H.  Scaff  is  holding  a 
large  germanium  ''si}igle  crystal''  made  by  this  process. 
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Above:  When  the  feasibility  of  a  new  device  has  been 
demonstrated,  its  development  is  taken  over  by  an  Appa- 
ratus Development  department.  J .  R.  Wilson  {right) 
and  J.  A.  Morton  head  the  Electronics  Apparatus  De- 
velopment Department  which  has  brought  the  transistor 
to  its  present  state.  Below:  The  tetrode  transistor  is  now 
a  joint  undertaking  between  research,  R.  L.  Wallace,  Jr. 
[left),  and  development,  W.  J.  Pietenpol 


Electric  Company  fac- 
tory at  Allentown,  Penn- 
sylvania. Because  of 
the  novel  processes  and 
technology  used  in  mak- 
ing transistors,  West- 
ern Electric  sent  its  en- 
gineers at  an  early  stage 
into  laboratories  work 
both  at  Murray  Hill  and 
at  Allentown.  Twelve 
different  transistor 
types  have  so  far  been 
through  this  develop- 
ment sequence  and  have 
been  put  into  pilot  plant 
production  by  Western 
at  Allentown.  Mean- 
while, Western  has 
made  ready  at  Laurel- 
dale,  Pennsylvania,  a 
production  plant  for 
military  transistor  man- 
ufacture. Tens  of  thou- 
sands of  transistors  of 
all  types  have  been  pro- 
duced by  Western  and 
supplied  not  only  for 
Bell  System  and  mili- 
tary uses  but  also  to 
various  other  develop- 
ers and  manufacturers 
of  military  equipment. 
The  course  of  de- 
velopment is  one  we 
well  know :  severe  re- 
quirements to  meet  high 
standards,  unsuspected 
difficulties,  failures — 
and  success.  The  pat- 
tern continues,  and  in 
taking  stock  we  can  say 
that  while  there  are 
probably  as  many  prob- 
lems ahead  as  have  al- 
ready been  solved,  tran- 
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sistors  are  built  on  an  unusually  firm 
scientific  foundation;  and  they  have 
been  developed  to  a  status  of  flexible 
utility,  reproducibility,  and  reliabil- 
ity. They  are  now  made  of  material 
of  crystalline  perfection  and  remark- 
able purity,  produced  through  the  in- 


Apparatus  Components  for  Use 
with  Transistors 

A  NEW  DEVICE  or  a  new  invention 
stimulates  and  frequently  demands 
other  new  devices  and  inventions  for 
its  proper  use.  This  is  particularly 
true  of  the  transistor.    Its  circuit  tech- 


genious  processes  of  our  chemists  and      ^^j^^^^  j^^  efficiency  and  low  power 


metallurgists.  Their  service  life  in 
proper  use  we  expect  to  be  very  long. 
They  are  "reproducible"  in  the  same 
sense  that  vacuum  tubes  are  reproduc- 
ble  and  as  the  art  of  their  manufac- 
ture matures,  they  should  be  inex- 
pensive. 


requirements  we  have  already  men- 
tioned. Operating  voltages  in  most 
applications  are  remarkably  low,  per- 
haps ^-ioth  the  voltage  required  by 
ordinary  vacuum  tubes — only  a  frac- 
tion of  the  voltage  readily  available 
in  telephone  central  offices. 


Here  in  the  Western  Electric  Compatiy  Allentown  Pla)it  a  battery  of  machines  is  in 
operation  for  cutting  single  crystals  of  ger  in  mi  in  in  i)ito  very  small  units  to  he  used  in 

trayi  sis  tors 
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At  these   low  v^oltages,   capacitors  recognized  at  the  outset  that  secrecy 

will  be  made  and  are  now  under  de-  would  severely  hamper  both  of  these 

velopment  which  are  as  much  smaller  objectives  by  restricting  the  free  and 

than  ordinary  capacitors  as  the  tran-  rapid    flow    of    ideas    and    delaying 

sistor  itself  is  smaller  than  a  vacuum  broad  use  of  the  new  technology  in 

tube.       In    telephone    communication  military  applications.     A  policy  was     j 

uses,  with  low  voltages  and  low  cur-  adopted  to  make  transistor  informa- 

rents,  coils  and  transformers  may  be  tion  easily  available  to  those  with  a 

correspondingly    "miniaturized."      A  legitimate  need   for   it.      This  policy 

whole  series  of  new  miniature  com-  has  been   implemented  both   through 

ponents  is  now  being  developed  in  the  our  usual  practice  of  early  publication 

Laboratories  for  use  with  the  transis-  of  scientific  work  and  through  patent 

tor — to   take    full    advantage    of    its  licenses  offered  by  the  Western  Elec- 


modest  requirements. 

Military  Uses 

Bell  Laboratories  activity  in 
transistors  is  primarily  in  two  direc- 
tions: to  serve  the  needs  of  the  Bell 


trie  Company. 

To  expedite  the  availability  of  in- 
formation, there  was  held  at  the 
Murray  Hill  laboratory  in  September 
195 1,  with  the  cooperation  of  the 
Military  Services,  a  week-long  sym- 
posium on  the  characteristics  and  ap- 
System  and  to  contribute  to  the  mili-  plications  of  the  transistor.  Some 
tary  strength  of  the  country.     It  was      300    engineers    from    our    own    and 

Western  European 
countries  attended. 
Thirty-five  papers  by 
members  of  our  staff 
were  presented,  and 
later  issued  as  an  800 
page  volume. 

In  April  of  1952,  a 
symposium  on  transistor 
technology — devoted  to 
the  dissemination  of 
"know  how" — for  li- 
censees of  the  Western 
Electric  Company  was 
held  at  Murray  Hill 
and  at  the  Western 
Electric  Company  plant 
in  Allentown.  Repre- 
sentatives from  26  do- 
mestic and  14  foreign 
organizations  attended 
intensive  sessions  last- 
ing eight  days.  The 
material  presented,  cov- 


Si/icon,  another  important  semiconductor^  is  purified  and 
grown   in   ''single  crystal''  Jorm   in  this   apparatus 
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^ering  the  entire  range 
of  technology,  was  sub- 
'  sequently  published  as 
a  two-volume  classified 
work.  Later  still,  in 
the  summer  of  1952,  a 
short  course  for  univer- 
sity professors  was  held, 
attended  by  professors 
from  over  thirty  institu- 
tions. The  result  has 
been  widespread  devel- 
opment both  in  univer- 
sity research  and  in  the 
industry. 

Specific  military  ap- 
plications of  the  tran- 
sistor must,  of  course, 
remain  classified,  but  an 
appreciation  of  its 
promise  in  military  use 
can  still  be  had,  as  the 
following  example 
shows.     In  World  War 

II,  radar  played  a  very  important  part,  uses,  large  and  small,  for  transistors. 
Today,  aircraft  bomb  sights  are  built  Reliability,  small  size  and  weight,  low 
around  radar.  Detection  of  targets,  power  consumption — these  are  goals 
range,  and  bearing  all  come  from  of  the  designers  of  military  equip- 
radar.     This  information  feeds  into  a      ment.    The  transistor  takes  us  a  large 


The  '''photo-transistor  "  '^point-contact"  "junction'  and 
other  transistors  for  special  Bell  System  and  military 
uses  are  responsibilities  of  development  engineers  A.  E. 
Anders 071  (left),  J.  N.  Shive  {center)  and  R.  M.  Ryder 


"computer"  which  quickly  determines 
the  proper  release  point,  taking  into 
account  other  information  as  well: 
aircraft  and  wind  velocity,  altitude, 
and  the  flight  characteristics  of  the 
missile.      The    radar    and    computer 


step  towards  these  goals. 

Future  Developments 

Today's  electronics  industry  is 
built  largely  on  an  invention  of  Lee 
deForest  in   1907:  the  three-element 


make  a  highly  intricate  electronic  sys-  vacuum  tube.     The  first  commercial 

tern,  using  hundreds  of  vacuum  tubes  use  of  the  vacuum  tube  in  transcon- 

and  considerable  power,  and  occupy-  tinental  telephony  was  in  191 5,  eight 

ing  much  valuable  space.    Perhaps  80  years  later.    The  vacuum  tube  had  ex- 


per  cent  of  the  vacuum  tube  functions 
may  equally  well  be  performed  by 
transistors,  with  savings  in  space, 
weight,  and  power  alone  of  major 
significance  to  our  air  forces. 

In  many  other  parts  of  our  com- 


tensive  development  for  military  pur- 
poses in  World  War  I,  and  was  used 
in  telephone  carrier  in  19 18. 

The  transistor  is  very  young  and 
already  it  is  making  its  mark.  Its  im- 
pact will  be  felt  not  only  in  replace- 


plex    military    technology    there    are     ment  of  vacuum  tubes  for  reasons  of 
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Miniature  apparatus  components  have  been  developed  to 
work  with  the  transistor.  The  transistor  ttself  is  small 
compared  to  the  smallest  vacuum  tubes.  Resistors,  ca- 
pacitors., transformers,  inductors  are  all  correspondingly 
smaller  than  their  counterparts  used  with  vacuum  tubes 


economy.  It  will  make  completely 
new  fields  for  itself  as  it  begins  to  do 
work  where  vacuum  tubes  have  so  far 
been  excluded.  Ultimately  we  shall 
see  transistors  at  work  automatically 
routing  and  connecting  telephone  calls 
through  exchanges,  doing  accounting 
and  computing,  and  performing  in 
other  so-called  "electronic  brains." 
They  are  now  appearing  in  hearing 
aids,  and  we  shall  soon  see  them  in 
home  radio  and  television  sets. 

The  transistor,  with  all  its  promise, 
will  come  into  large-scale  use  in  the 
Bell  System  only  gradually.  Other 
fields  of  application — military  elec- 
tronic  systems,   home   entertainment. 


special  services — may^ 
well  have  the  larger  ini- 
tial uses.  For  in  these 
fields,  particularly  the 
military,  it  will  now  be 
possible  to  do  things,  ur- 
gent things,  with  tran- 
sistors which  have  here- 
tofore been  prohibited 
by  the  size,  weight, 
power  requirements,  or 
lack  of  reliability  of 
alternative  methods. 

This  is  not  the  case 
in  most  telephone  appli- 
cations. The  Bell  Sys- 
tem plant  is  a  carefully 
integrated  complex  of 
instruments,  transmis- 
sion paths,  and  inter- 
connecting mechanisms 
which  has  been  evolved 
over  the  years  to  pro- 
vide service  at  low  cost 
and  with  great  reliabil- 
ity. The  transistor  will 
emerge  as  an  important 
part  of  our  telephone  technology  only 
as  rapidly  as  we  gain  sound  experi- 
ence with  its  practical  ability  to  meet 
the  requirements  of  the  present  sys- 
tem. New  services  and  new  methods 
of  providing  present  services  are  be- 
ing examined  continuously  from  a 
systems  standpoint.  The  transistor 
gives  us  a  powerful  new  tool  in  these 
studies. 

A  new  technology  is  growing 
around  the  transistor;  a  new  industry 
will  grow  with  it.  Bell  Laboratories, 
continuing  in  the  forefront,  will  re- 
alize for  the  Bell  System  and  the  mili- 
tary services  the  promise  of  these  five 
years. 


New  Methods  Have  Been  Developed  for   Maintenance  of 

230  Radio  Relay  Stations^  in   Varied  Locations  throughout 

The  Length  and  Breadth  of  This  Country 


Keeping  the  Radio  Relay 
Network  in  Good  Order 


Marion  R.  He s sin 


Were  you  one  of  the  many  thousands 
who  enjoyed  the  Rose  Bowl  football 
game  as  brought  to  you  via  television 
from  Pasadena  last  January  i  ?  Just 
about  an  hour  before  the  start  of  the 
game,  a  vacuum  tube  failed  in  one  of 
the  Bell  System's  radio  relay  stations 
high  in  the  mountains,  and  instantly 
broke  the  circuit  which  was  to  carry 
the  game  to  television  broadcasting 
stations  throughout  the  country. 

Despite  the  tube  failure,  you  were 
able  to  watch  the  game  because  sev- 
eral things  then  happened  in  rapid 
succession.  A  light  flashed  on  in- 
stantly in  an  alarm  center  in  a  tele- 
phone company  building  not  many 
miles  away,  showing  not  only  that 
something  was  wrong  at  that  particu- 
lar relay  station  but  exactly  what  was 
wrong.  A  maintenance  man  was  dis- 
patched immediately  by  car  to  the 
station,  where  he  replaced  the  tube — 
thus  restoring  the  circuit  to  operation 
in  ample  time  for  the  game. 


This  was  the  indicated  course  of 
action  under  those  particular  circum- 
stances. Had  other  conditions  pre- 
vailed, a  different  move  would  have 
followed:  a  quick  shift  to  another 
radio  relay  circuit,  for  instance.  In- 
deed, facilities  are  now  being  pro- 
vided along  the  main  radio  relay 
routes  for  immediate  automatic 
switching  from  one  channel  to  another 
in  case  of  need. 

There  was  nothing  spectacular 
about  the  incident — unless  perhaps  it 
was  the  mountain  scenery.  But  it  in- 
volved manpower,  equipment,  and 
skill — all  of  which  the  Bell  System 
had  provided  in  advance  against  such 
an  occasional  mishap. 

This  example  is  cited  because,  as 
the  System's  radio  relay  network 
grows,  month  by  month,  more  Amer- 
icans receive  long  distance  telephone 
calls  and  more  television  broadcasting 
stations  receive  live  programs  from 
distant  points  by  means  of  this  new 
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communications  medium.  Already, 
there  are  some  230  radio  relay  points 
on  these  routes  which  crisscross  the 
countryside  for  more  than  8,000 
miles.  For  if  these  calls  and  pro- 
grams reach  their  destination  in  good 
shape,  as  indeed  they  do,  it  is  evident 
that  a  new  and  sizeable  maintenance 
task  is  being  encountered — and  ac- 
complished. 

Each  radio  relay  station  on  this 
vast  network  is  a  small,  independent 
unit,  usually  situated  at  some  distance 
from  the  centers  of  normal  telephone 
company  activity.  On  the  average, 
each  station  is  some  30  miles  from 
the  neighboring  relay  stations  to  and 
from  which  television  programs  and 
hundreds  of  telephone  conversations 
are  transmitted  via  concentrated 
beams  of  radio  energy.  Both  the 
radio  equipment  and  the  power  plant 
in  these  stations  are  designed  to  be 
operated  continuously  and  without 
personnel  in  attendance. 


Here,  then,  is  the  maintenance 
problem :  to  insure  the  proper  func- 
tioning of  a  certain  amount  of  radio 
transmitting  and  receiving  equipment, 
plus  the  power  plant  necessary  for  its 
operation — all  to  be  found  at  some 
isolated  spot  on  farmland,  in  forests, 
on  the  plains,  on  mountainsides,  or 
even  in  the  desert.  Operate  the  sta- 
tion must,  or  the  program  and  the 
message  will  not  get  through.  Yet  it 
is  miles  down  the  road — or  along  a 
telephone  line — from  the  nearest  cen- 
ter where  telephone  people  are  to  be 
found.  Nonetheless,  as  the  reader 
knows,  that  call  or  program  does  get 
to  its  destination  by  radio  relay. 

Organization  for  Maintenance 

The  problem  is  handled  this  way: 
An  established  telephone  office,  where 
people  are  on  duty  day  and  night,  is 
selected  for  its  strategic  location  in 
relation  to  several — say,  three  to  five 
— radio  relay  stations,  and  is  desig- 
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nated  as  the  maintenance  center  for 
those  stations.  In  practice,  this 
means  that  the  maintenance  center  Is 
within  about  75  miles  or  a  couple  of 
hours'  auto  travel  time  of  the  relay 
stations  assigned  to  it  for  observa- 
tion. Where  two  radio  routes  cross, 
incidentally,  it  may  even  be  possible 
to  maintain  as  many  as  ten  relay  sta- 
tions without  Increasing  the  travel 
time  from  the  maintenance  center  to 
the  most  remote  unit  in  the  groups. 

Each  maintenance  center  Is  staffed 
with  trained  craftsmen,  who  carry  out 
their  responsibilities  by  means  of  pe- 
riodic routine  inspections  at  the  relay 
station  and  by  being  on  call  in  case 
of  sudden  trouble. 

Now,  each  relay  point  may  be  un- 
attended but  it  is  not,  so  to  speak,  un- 


protected. A  remarkable  automatic 
alarm  system  is  Installeci  in  each  relay 
station  which  can  register  scores  of 
different  situations,  indicating  normal 
operation  as  well  as  some  Irregular 
condition.  Thus,  if  a  tube  fails,  com- 
mercial power  is  cut  off,  a  relay  balks, 
the  station  door  is  opened,  or  other 
difficulties  arise,  the  alarm  system  will 
Instantly  flash  news  of  the  event  to  an 
"alarm  center,"  where  an  ingenious 
arrangement  of  lights  Indicates  the 
location  and  nature  of  the  trouble. 

Alarm  centers  are  established  In 
certain  maintenance  centers — usually 
one  alarm  center  to  each  three  of  the 
latter.  The  alarm  system  Is  capable 
of  handling  the  troubles  reported  by 
as  many  as  12  radio  relay  stations  on 
the  network. 


Signal  bays  at  an  alarm  center.     Here  a  light  flashes  and  a  bell  ri)tgs  to  notify  an 
attendant  of  some  irregularity  at  a  radio  relay  station  within  his  territory 
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Actually,  the  alarm  system  is  so  ar-  A    further    duty    of    those    at    the 

ranged  that  it  is  possible  for  those  at  alarm  center   is  to   report   such   inci- 

the   alarm  center,   by   throwing  keys  dents  to  still  another  telephone  com- 

and  pushing  buttons,  to  perform  by  pany     office — the     "control     office," 

means  of  remote  control  any  one  of  which  is  responsible  for  the  over-all 

ninety  different  operations  within  the  continuity  of  the  television  program 


station  sending  the  alarm.  However, 
the  alarm  received  may  indicate  a  con- 
dition that  only  a  maintenance  man  on 
the  scene  can  solve.  Under  such  cir- 
cumstances, those  at  the  alarm  center 
will  promptly  get  in  touch  with  the 


or  telephone  service.  Such  offices  are 
found  at  a  few  widely  separated  key 
cities  where  various  radio  relay  routes 
come  together,  and  have  the  respon- 
sibility of  directing  circuit  rearrange- 
ments or  rerouting  if  the  interruption 


force  at  the  nearest  maintenance  cen-     cannot  be  remedied  quickly  at  the  re- 
ter,  which  will  dispatch  a  man  to  the      lay  station  itself. 


point  in  difficulty.  Meanwhile,  al- 
ternative facilities  will  be  handling 
whatever  messages  might  have  been 
subject  to  interruption. 


This  jnan  is  using  testing  equipment  to  adjust  equipment 
in  a  radio  relay  station 


At  each  relay  station  a  certain 
amount  of  testing  apparatus  is  avail- 
able and,  as  a  result,  a  high  percent- 
age of  both  preventive  and  repair 
work  can  be  handled  on 
the  spot.  Some  trou- 
bles can  be  cleared  by 
the  replacement  of,  say, 
a  single  tube,  but  others 
may  require  the  replace- 
ment of  an  entire  sub- 
assembly of  equipment. 
Consequently,  spare 
parts  and  sub-assemblies 
of  apparatus  for  such 
replacement  are  kept  at 
each  relay  station. 
These  can  usually  be  in- 
stalled in  about  fifteen 
minutes  after  a  main- 
tenance man  has  reached 
the  relay  station.  De- 
fective pieces  of  equip- 
ment which  have  been 
removed  from  service 
are  returned  to  the 
maintenance  center, 
where  the  necessary  ap- 
paratus for  repair  and 
adjustment  is  available. 
Some  of  the  radio  re- 
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Equipment  men  in  a  maintenance  center  are  testing  a  radio  amplifier 


lay  stations  are  so  remote  that  no 
commercial  electric  power  is  available 
to  them.  Then  maintenance  includes 
responsibility  for  continuous  opera- 
tion of  the  primary  power  plant  as 
well  as  the  emergency  generator. 

There  are,  too,  the  unusual  prob- 
lems involved,  for  example,  in  main- 
taining equipment  often  installed  on 
a  temporary  basis,  for  establishment 
of  a  microwave  link  to  handle  some 
special  event  or  in  order  to  hurry  net- 
work television  into  an  area  which  is 
eager  to  see  "live"  programs  from 
afar.  News  stories  about  these  mat- 
ters are  full  of  the  excitement  and 
value  of  the  occasion.  But  it  is  clear 
that  a  radio  relay  station  set  up  to 
handle  a  single  football  game,  or  a 
political  speech — hence  one  which  in- 


cludes apparatus  lined  up  under  pres- 
sure and  not  equipped  with  as  com- 
plete testing  facilities  as  are  ordinar- 
ily available  at  a  regular  point  on  the 
network — offers  special  maintenance 
problems.  Nonetheless,  when  Gen- 
eral Eisenhower  launched  his  cam- 
paign by  speaking  from  Abilene,  the 
equipment  was  ready  for  him.  And 
even  if  the  trio  of  stations  set  up 
temporarily  (pending  a  permanent  in- 
stallation) to  speed  network  service 
from  Oklahoma  City  to  Tulsa  were 
incomplete  in  some  details,  the  equip- 
ment performed  without  fault. 

Again,  there  are  what  might  be 
termed  normal  maintenance  difficul- 
ties. A  score  or  more  of  radio  relay 
stations,  such  as  the  very  tall  struc- 
ture   at    Valparaiso,    Indiana,    house 
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''Cabin  in  the  sky" :  on  the  route  between 
Omaha  and  Denver  several  of  these  towers 
support  transmitting  and  receiving  equip- 
ment about  100 feet  above  ground 


radio  equipment  and  regular  power 
plant  half  way  up  the  tower.  In  the 
case  cited,  all  apparatus  must  be 
hauled  up  by  block  and  tackle,  and 
the  men  occupied  with  maintenance 
must  climb  100  feet  by  an  inside  stair- 
way to  the  scene  of  their  work. 

And  there  are,  of  course,  the  really 
odd  problems.  The  radio  relay  sta- 
tion on  Suwanee  Mountain,  just  north 
of  Atlanta,  for  example,  has  intruded 
on  the  home  of  a  flock  of  buzzards. 
The  buzzards,  it  develops,  are  not 
happy  with  this  invasion  of  science 
into  their  midst — but  they  are  making 
the  best  of  things  by  perching  on  the 
top  of  whatever  radio  antenna  horns 
arc  available.  Almost  as  many  ef- 
forts to  dislodge  buzzards  have  been 
undertaken  as  were  devoted  some 
years  ago  to  the  problem  of  crows 
sitting  on  telephone  wires.     Physical 


efforts  to  dislodge  them  have  left  a 
good  deal  to  be  desired  in  effective- 
ness, and  the  most  recent  buzzard 
"shooer-awayer"  is  a  sort  of  Rube 
Goldberg  noise-maker. 

Finding  the  Trouble 

When  the  pattern  of  lights  in  an 
alarm  center  indicates  to  the  attend- 
ant that  there  is  trouble  at  a  radio  re- 
lay station,  he  takes  immediate  action 
to  determine  the  exact  nature  of  the 
difficulty,  and  then  alerts  the  mainte- 
nance center  responsible  for  the  sta- 
tion in  trouble,  so  that  remedial  meas- 
ures can  be  taken.  When  the  alarm 
shows  a  transmission  path  failure,  the 
maintenance  center  notifies  the  con- 
trol oflice — in  those  cases  where  the 
automatic  protective  facilities  fail  to 
function  for  any  reason — in  order 
that  service  may  be  rerouted  to  an- 
other path. 

Frequently  the  alarms  show  condi- 
tions which  have  not  caused  actual 
service  failure  but  which  may  call  for 
adjustment  of  the  radio  or  power 
equipment  to  prevent  a  failure  or  to 
avoid  adverse  effect  on  the  conversa- 
tions or  TV  programs  being  trans- 
mitted. Above  all,  the  maintenance 
of  radio  relay  equipment  Involves  the 
care  of  electronic  tubes.  Actually, 
about  85  per  cent  of  the  troubles  ex- 
perienced on  this  relatively  new  tvpe 
of  facility  have  related  to  tubes,  and 
It  is  Immediately  apparent  that  the 
reliability  of  the  radio  relay  service 
Is  largely  dependent  on  the  proper 
testing  of  those  tubes. 

A  remarkable  new  tube,  which 
made  microwave  radio  relay  opera- 
tion possible,  was  developed  by  the 
Bell  Laboratories,  but  Its  relatively 
short  service  life  offered  the  mainte- 
nance forces  real  difficulty.     Now,  as 
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a  result  of  continuing  developmental 
work,  the  tube  has  been  re-designed 
both  mechanically  and  electrically, 
with  the  result  that  the  newer  model 
is  far  hardier — and  there  may  even 
be  some  gains  in  transmission  per- 
formance. Already,  a  program  Is 
under  way  through  which,  it  is  ex- 
pected, all  the  old  tubes  will  have 
been  replaced  in  less  than  a  year's 
time  and,  with  the  new  tube  in  use, 
it  is  believed  that  failures  will  be 
reduced  by  more  than  50  per  cent. 

When  the  maintenance  man  arrives 
at  a  relay  station,  he  first  gets  in  touch 
with  the  alarm  center  to  be  sure  that 
the  equipment  in  difficulty  is  idle  and 
therefore  is  available  for  test.  In 
clearing  a  case  of  trouble,  a  series  of 
meters  can  be  connected  rather  quickly 
to  strategic  points  in  the  radio  equip- 
ment. This  permits  the  maintenance 
man  to  ascertain  the 
condition  of  the  numer- 
ous tubes  as  well  as  the 
condition  of  other  parts 
of  the  apparatus.  Per- 
haps a  vacuum  tube  sub- 
stitution may  put  the 
unit  back  Into  working 
order.  Or  If  a  conden- 
ser or  a  resistor  has 
failed,  it  becomes  neces- 
sary to  substitute  one 
of  the  spare  pieces  of 
apparatus  available  in 
the  station  for  just  such 
an  emergency.  Once 
the  replacement  of  tube 
or  unit  has  been  made, 
the  entire  radio  appara- 
tus must  be  checked  to 
determine  that  the 
equipment  Is  able  to 
transmit  a  television 
program    or    telephone 


conversation  of  satisfactory  quality. 
Finally,  when  the  trouble  has  been 
cleared,  the  maintenance  man  notifies 
the  alarm  center  and  the  control  office 
that  all  is  well.  And  then  he  returns 
to  the  maintenance  center. 

On  Location 

The  actual  trouble  clear-up  episode 
doesn't  always  turn  out  so  neatly,  for 
Mother  Nature  sometimes  takes  a 
part  In  It. 

Being  located  throughout  this  coun- 
try, radio  relay  stations  are  found  in 
all  imaginable  types  of  terrain.  A 
unit  of  the  Bell  System  network  which 
Is  in  difficulty  may  be  perched  on  a 
hill-top  in  Pennsylvania,  sitting  on  the 
salt  flats  In  Utah,  or  overlooking  the 
Golden  Gate  In  San  Francisco.  Main- 
tenance men  must  be  equipped  to 
reach  all  these  points  at  every  season 


E)jd  of  the  line:  ad j listing  a  chainicl  at  a  terminal  in 

New  York  City 
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A  semi-permanent  antenna  support.  The  bowl-shaped 
objects  on  the  roof  of  the  building  beneath  the  uprights 
are  ''dish"  antennas,  the  rectangular  objects  at  the  top 
are  metallic  ''mirrors,''  and  the  signals — conversations 
or  television  program — are  "bounced''  between  the  two 
en  route  to  and  from  the  adjoining  towers  of  the  radio 

relay  system 


and  at  any  hour,  sometimes  by  driving 
along  all-weather  highways,  and  on 
occasion  over  the  more  difficult  access 
roads  leading  to  stations  which  may 
be  situated  at  points  remote  from 
more  traveled  roads. 

Ordinarily  a  passenger  car  does  the 
trick,  but  in  the  mountains  and  over 
rougher  terrain  at  the  season  of  mud 
and  snow  a  four-wheel-drive  jeep  of- 
fers many  advantages.  When  sta- 
tions at  inaccessible  spots  are  to  be 
reached  at  the  time  deep  snow  makes 
both  highway  and  approach  roads  im- 
passable, specially  designed  vehicles, 
called  Sno-cat  and  Sno-shu,  are  used. 


These  vehicles  utilize 
caterpillar  tread,  so 
that  the  maintenance 
man  finds  it  possible  to 
travel   over   snow. 

The  writer  recalls 
one  such  occasion  when 
he  and  several  compan- 
ions bent  on  observing 
conditions  at  radio  re- 
lay stations  left  the 
maintenance  center  at 
Elko,  Nevada,  on  a  cold 
overcast  day,  with  a 
couple  of  feet  of  snow 
under  foot.  The  over- 
cast sky  kept  the  light 
Intensity  very  low  and 
the  horizon  seemed  to 
melt  Into  the  sky. 
Nonetheless,  the  going 
was  fairly  easy  for  a 
few  miles.  Then  an 
"overhang"  of  snow 
close  by  our  trail  caused 
us  some  concern  lest  we 
drive  the  Sno-cat  out  on 
to  such  a  snow  forma- 
tion and  break  through 
for  along  fall.  In  some 
places  it  was  necessary  for  one  man 
to  walk  ahead  of  the  Sno-cat  on 
snowshoes  to  be  certain  that  there 
was  solid  mountain  to  drive  on.  Else- 
where, the  side  hill  became  too  steep 
because  of  fallen  or  drifted  snow,  and 
It  was  necessary  to  shovel  out  the  high 
side  to  prevent  the  "cat"  from  rolling 
over. 

The  trip  to  the  radio  relay  station 
atop  Mt.  Rose,  Nevada,  is  beautiful 
but  long  and  sometimes  very  rough. 
Probably  It  is  the  toughest  travel 
problem  for  radio  relay  maintenance. 
On  a  trip  there  last  year,  some  men 
were  driving  the  Sno-cat  over  20  feet 


1953 


The  Radio  Relay  Network 


95 


of  snow  in  front  of  a  ski  lodge  when 
a  woman  called,  "Would  you  please 
move  that  thing?  It's  sitting  on  top 
of  my  convertible."  She  had  parked 
her  car  there  before  the  snow  fell, 
and  by  this  time  it  was  covered  by  sev- 
eral feet  of  snow.  (The  car  was  even- 
tually dug  out  and  was  none  the  worse 
for  its  cold  storage.)  An  aerial  tram- 
way over  the  last  1400  feet  provides 
winter  access  to  the  Mt,  Rose  station. 
Experience  has  shown  that  it  is  pos- 
sible to  be  caught  in  a  snowstorm 
after  reaching  some  stations  and  an 
immediate  return  to  the  maintenance 
center  rendered  out  of  the  question. 
So,  some  of  the  comforts  of  home  are 
provided  in  a  number  of  the  most  in- 
accessible relay  stations  to  make  pos- 
sible a  stay  of  three  or  four  days.  In 
one  station,  located  on  a  mountain 
top,  there  is  an  electric  stove,  a  deep 


freeze,  a  bathroom,  and  plenty  of 
magazines. 

Interestingly,  the  Mt.  Diablo  radio 
relay  station — the  first  auxiliary  sta- 
tion south  of  San  Francisco  on  the 
San  Francisco-Los  Angeles  route — is 
in  the  Mt.  Diablo  State  Park,  and 
was  designed  to  fit  in  with  its  rustic 
surroundings.  The  view  out  of  the 
window  affords  a  glorious  picture  of 
the  California  scene. 

The  Expanding  Outlook 

Our  first  attempt  at  maintaining 
microwave  apparatus  was  early  in 
1947  on  the  then  experimental  New 
York-Boston  radio  relay  route.  Here 
we  were  taught  some  basic  principles. 
As  our  experience  with  radio  relay 
lengthens,  and  new  circuit  designs 
and  newly  designed  tubes  are  intro- 
duced,   we    become    acquainted    with 


Up  hill  in  a  ''sno-shu.''     Getting  off  an  unmarked  road  and  onto  a  drift  with  a  treacherous 
''overhang^''  like  those  shown  behind  the  vehicle^  is  a  winter  hazard 
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their  behavior  and  the  precise  meth-  in  the  hot  southland,  or  half  way  up  a 

ods  required  to  keep  the  network  op-  steel  tower — a  "cabin  in  the  sky" — 

crating  effectively.  on  the   Midwest  plains,   the  mainte- 

As  each  new  leg  and  routing  has  nance  forces  are  geared  to  do  their 

been    established    on    the    expanding  jobs  quickly  and  precisely.     Not  all 

Bell    System    radio    relay    network,  such    work    is    done    in    picturesque 


maintenance  problems  and  methods 
are  reviewed  on  the  basis  of  this 
increasing  experience,  and  plans  are 
made  for  handling  the  still  larger  net- 
work of  the  future. 

Whether  the  Bell  System  radio  re- 
lay equipment  is  on  a  mountain  top, 


spots,  for  more  often  than  not  the 
stations  are  ordinary  places  where 
there  is  just  a  room  full  of  radio 
equipment  at  the  end  of  a  dusty  road. 
Yet  here,  as  in  the  most  exciting  loca- 
tion, a  well-planned  maintenance  job 
keeps  the  service  going  strong. 


No  group  has  been  more  unwisely 
and  unfairly  treated  than  the  service 
industries.  Yet  the  railroads,  the 
power  and  light,  the  gas  industries, 
and  those  furnishing  communications 
employ  millions  of  workers,  dependent 
for  livelihood  on  the  success  of  these 
industries,  which  are  vital  to  all  other 
industry  and  to  the  general  consum- 
ing public. 

The  way  the  government  has  been 
regulating  these  service  industries  re- 
minds me  of  a  gentleman  who  owned 
a  farm  up  in  my  part  of  the  country 
some  years  ago. 

He  had  a  manager  who  ran  the 
farm  and  gave  him  regular  reports  on 
the  operation.  Now  this  owner  fig- 
ured that  the  way  to  make  money  on 
a  milk  farm  was  to  watch  expenses 
like  a  hawk.  This  he  did,  and  com- 
plained regularly  about  expenses  and 
particularly  about  the  feed  bill,  the 
largest  single  item. 

He  finally  learned — the  hard  way 
— that  you  don't  make  milk  by  stint- 
ing on  the  feed,  and  the  same  is  true 
in  regulation.  If  we  want  service 
from  a  service  industry,  a  full  diet — 
in  terms  of  income — is  clearly  to  be 
desired.  And  the  people,  if  they  un- 
derstand,   would    want    it    this    way. 


They  don't  go  around  with  the  bal- 
ance sheet  of  the  motor  companies, 
the  electric  companies,  the  chain 
stores,  etc.,  so  as  to  be  sure  to  buy  the 
products  of  the  companies  that  make 
the  least  money. 

Nor  do  you,  when  motoring  through 
the  country,  stop  at  the  most  run- 
down-looking roadside  stand  on  the 
assumption  that  the  worst  looking 
farm  sells  the  best  produce  at  the  low- 
est price.  That  philosophy  is  about 
on  a  par  with  the  manufacturer  who 
refuses  to  buy  better  machinery  in 
order  to  reduce  costs,  but  figures  he 
can  do  it  by  cutting  wages  and  length- 
ening hours. 

Both  are  running  against  the  well- 
established  tide  of  American  progress. 

In  regulating  utilities  and  in  man- 
aging other  things,  it  is  cheaper  for 
the  public  in  the  long  run  to  have 
those  that  serve  it  well-fed  and  strong, 
rather  than  half-starved  and  weak. 
There  are  ways  of  getting  good  service 
out  of  the  strong.  No  one  can  get  it 
out  of  the  weak. 

— From  an  address  by  Sinclair 
Weeks,  Secretary  of  Com- 
merce, before  American  Iron 
&  Steel  Institute  on  May  28, 
J  953 


The  Methods  of  Employee  Protection  Adopted  by  the  Bell 
System  Companies  i?i  1913  Have  Demonstrated  Their 
Worth  To  Workers^  Company^  a?td  the  Public  Service 


Benefits  and  Pensions  Have 
Proved  Value  for  40  Years 


I.  An  Effective  Adjunct  to  An 
Essential  Public  Service 


Eugene  J.  McNeely 


It  was  40  years  ago  last  January  i 
that  the  Associated  Companies  of  the 
Bell  System  put  into  effect  arrange- 
ments to  furnish  their  employees 
certain  benefits  at  times  of  illness, 
accident,  and  death,  and  to  provide 
pensions  for  those  meeting  the  eligi- 
bility requirements. 

This  was  a  broad  and  far-reaching 
undertaking.  The  men  who  had  been 
given  the  responsibility  of  investigat- 
ing and  preparing  for  it  realized, 
moreover,  that  they  were  providing 
plans  for  a  complex  business  which 
was  engaged  in  rendering  an  essential 
service  to  the  public.     The  telephone 


business  must,  by  its  very  nature,  be 
a  continuing  enterprise,  and  its  suc- 
cessful operation  calls  for  a  fine  or- 
ganization with  sustained  vitality. 

In  order  to  promote  such  an  organ- 
ization, these  men  recognized,  it  was 
advisable  to  make  reasonable  provi- 
sion for  those  hazards  of  life  which 
may  interrupt  earning  capacity  and 
place  unexpected  and  sometimes  heavy 
financial  burdens  upon  individual  em- 
ployees. 

They  also  felt  it  advisable  to  assist 
in  solv'ing  the  problem  of  aging  per- 
sonnel through  an  appropriate  retire- 
ment plan.     This,  they  believed,  would 
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eliminate  the  expense  of  superannu- 
ated employees,  guard  against  deteri- 
oration of  the  service,  and  promote 
the  vitality  of  the  organizations. 

The  farsighted  vision  which  was 
woven  into  the  Bell  System  compa- 
nies' Plans  is  apparent  when  one  con- 
siders that  these  steps  were  taken 
many  years  before  such  practices  be- 
came general  and,  of  course,  long  be- 
fore the  recent  trends  in  social  secur- 
ity now  provided  through  legislation. 

The  principles  involved  here  are 
especially  pertinent  to  the  telephone 
service,  which  includes  a  large  human 
element.  To  obtain  satisfactory  re- 
sults  from   such   organizations,    it   is 


important  that  employees  know  their 
jobs  and  also  that  their  morale  be 
high.  These  conditions  lead  to  effi- 
ciency and  good  service.  The  Plans 
have  aided  materially  in  attaining  this 
end  by  providing  a  sense  of  security 
on  the  part  of  the  employees  to  offset 
to  a  reasonable  extent  the  uncertainty 
and  fear  regarding  financial  need 
which  are  ordinarily  associated  with 
physical  impairment,  old  age,  and 
death. 

The  results  obtained  from  having 
had  these  Plans  in  effect  over  a  period 
of  forty  years  clearly  demonstrate 
their  value  to  the  employees  and  to 
the  companies. 


II.  The  Protection  of  Employees 
Against  Certain  Hazards 

Charles  J.  Schaefer^  Jr. 


The  Benefit  and  Pension  Plans 
adopted  by  the  Bell  System  Compa- 
nies in  19 13  were  among  the  finest  as 
well  as  among  the  earliest  in  industry. 
Today,  40  years  later,  they  are  still 
among  the  leaders. 

When  all  the  features  of  the  sick- 
ness disability  benefits,  the  accident 
disability  benefits,  the  death  benefits, 
the  disability  pensions,  and  the  serv- 
ice pensions  are  taken  into  considera- 


tion, they  add  up  to  Plans  which  rank 
among  the  best.* 

A  few  figures  will  reveal  some  sig- 
nificant facts.  So  let's  take  a  look  at 
the  matter  of  growth  in  numbers.     In 


*  This  general  discussion  cannot  be  complete 
nor  definitive.  A  comprehensive  and  exact  state- 
ment of  the  terms  and  provisions  of  the  Plans  is 
given  in  the  pamphlet  "Plan  for  Employees' 
Pensions,  Disability  Benefits  and  Death  Benefits," 
as  published  by  each  of  the  Bell  System  compa- 
nies. 
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19 13  there  were  about 
177,000  employees  in 
the  Bell  System  compa- 
nies. In  1952  there 
were  about  692,500  em- 
ployees, an  increase  of 
515,500  or  almost  300 
per  cent,  in  these  com- 
panies. At  the  end  of 
19 13  there  were  about 
120  pensioners,  while  at 
the  end  of  1952  there 
were  about  34,000  serv- 
ice and  disability  pen- 
sioners. To  set  up  and 
maintain  pension  plans 
to  meet  such  a  rapid 
increase  in  the  forces 
introduced  many  prob- 
lems. 

"  Some  idea  of  the  cost 
of  operating  the  Plans  is  obtained  by 
a  comparison  between  the  first  year's 
cost  (19 13)  and  the  cost  for  the 
year  ending  December  31,  1952. 
During  the  first  year,  the  Bell  System 
companies,  including  the  Western 
Electric  Company,  paid  out  $1,153,- 
128  for  all  the  purposes  covered  by 
the  Plans.  In  the  year  1952,  the 
amount  was  $213,825,349.  This  lat- 
ter sum  is  made  up  of  the  following 
items : 

Sickness   disability  benefits    $  32,856,327 

Accident  disability  benefits   1,915,884 

Death    benefits    6,905,397 

Disability  pensions    3,001,809 

Payments  to  Pension  Trust  Funds  .  169,145,932 


Total $213,825,349 

In  addition  to  the  above,  the  Com- 
panies paid  out  during  1952  $28,646,- 
173  from  operating  expenses  for  the 
first   seven   days'   sickness   absences  f 

t  Any  payments  for  illnesses  of  less  than  eight 
days  are  not  charged  to  the  Benefit  Plan 
accounts. 


and  other  miscellaneous  items;  and 
$33,533,186  in  Social  Security  old- 
age  insurance  benefit  taxes.  This 
makes  a  grand  total  of  $276,004,708. 

Before  1913 

The  Bell  System  Companies'  bene- 
fit and  pension  plans  went  into  effect 
on  January  i,  19 13;  but  they  did  not 
spring  into  existence  over  night.  A 
great  deal  of  research,  of  planning,  of 
plain  hard  work  preceded  their  adop- 
tion. 

At  the  time  when  the  plans  became 
effective  there  were,  in  addition  to 
certain  governmental  plans,  some  pen- 
sion plans  in  older  industries — more 
particularly  the  railroads.  But  by 
and  large,  these  covered  only  a  small 
portion  of  the  employees  in  industry. 
For  others,  any  forms  of  protection, 
if  provided  at  all,  were  entirely  dis- 
cretionary, and  there  was  little  assur- 
ance   of    security    or    uniformity    of 
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treatment.  With  increasing  indus- 
trial expansion,  however,  the  need  for 
such  protective  measures  for  employ- 
ees was  becoming  more  fully  recog- 
nized. 

Before  19 13,  a  number  of  the  Bell 
System  companies  had  informal  prac- 
tices which  provided  financial  assist- 
ance in  connection  with  disability  and 
death  and  which  assisted  in  varying 
degree  those  long-service  employees 
who,  because  of  age  or  other  infirm- 
ities, were  unable  to  continue  on  ac- 
tive duty.  In  other  instances,  some 
protection  was  provided  by  mutual- 
benefit  associations  or  through  similar 
employee  activities — with  or  without 
company  participation.  A  few  of 
the  older  companies  had  somewhat 
uniform  practices  in  effect  which  made 
some  provision  for  retirement,  and 
one  company  had  adopted  a  formal 
retirement  plan  as  early  as  1906. 

The  Plans  adopted  in  19  13  by  the 
Bell  System  companies  provided  uni- 
formly substantial  benefit  and  pension 
protection;  and,  through  interchange 


agreements,  they  en- 
abled employees  to 
move  from  one  com- 
pany to  another  in  the 
System  and  continue  to 
enjoy  the  advantages  of 
the  Plans.  This  was 
and  has  continued  to  be 
distinctly  advantageous 
to  both  the  employees 
and   the   companies. 

In  the  past  40  years, 
the  Bell  System  Benefit 
and  Pension  Plans  have 
been  amended  on  a 
number  of  occasions  to 
meet  changing  condi- 
tions, and  these  amend- 
ments have  meant  a 
broadening  of  the  provisions  of  the 
Plans,  to  the  advantage  of  employees. 
The  effect  of  the  Benefit  and  Pen- 
sion Plans  upon  employees  is  to  cush- 
ion the  blows  of  illness,  accident,  old 
age,  disability,  and  death.  Their  eco- 
nomic and  administrative  justification 
lies,  however,  in  their  ability  to  main- 
tain, within  an  essential  public  service, 
organizations  of  sustained  spirit  and 
vitality.  Contributing  substantially 
to  these  attributes  are  the  features  of 
the  Plans  which  provide  an  orderly 
program  of  retirement  for  older  em- 
ployees. Since  the  inception  of  the 
Plans,  49,425  employees  have  been 
retired  on  pensions. 

The  principles  underlying  the  Plans 
are  that  they  be  designed  to  meet 
effectively,  for  the  future  as  well  as 
the  present,  tlie  needs  of  the  business; 
that  they  be  financially  secure;  and 
that  they  balance  fairly  the  particular 
interests  of  telephone  workers,  tele- 
phone users,  and  telephone  share 
owners.  The  interests  of  these  three 
groups  are  interdependent. 
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The  benefit  and  pension  provisions 
of  each  of  the  companies'  Plans  are 

(important  in  achieving  these  pur- 
poses. 
The  sickness,  accident,  and  death 
benefits — which,  like  pensions,  are 
provided  at  company  expense — bear 
a  fairly  constant  relationship  to  wage 
and  salary  payments,  and  so  they  are 
paid  out  of  current  expenses  as  re- 
quired. 

The  Pension  Plans  of  the 
Bell  Systetn  Companies 

I  These  Plans  are  generally  accepted 
by  pension  authorities  who  are  famil- 
iar with  their  provisions  as  exception- 
ally good  and,  indeed,  outstanding 
industrial  plans.  They  are  financially 
sound,  and  their  eligibility  provisions 
treat  all  employees  alike  on  the  basis 
of  their  wages  or  salaries  and  the 
length  of  their  service  in  Bell  System 
companies.  They  are  "trusteed" 
Plans,  for  which  funds  are  provided 
on  a  sound  actuarial  basis  so  that 
pensions  will  be  available  for  em- 
ployees when  they  retire. 

It  is  essential  to  the  best  interests 
of  every  employee  that  the  terms  and 
conditions  of  the  Plans  be  maintained 
in  accordance  with  sound  pension 
practices.  A  pension  plan  is  not 
something  which  can  be  changed  from 
year  to  year;  pension  planning  is  by 
its  very  nature  a  long-term  proposi- 
tion, and  must  be  so  recognized  if  it 
is  to  be  more  than  a  temporary  ges- 
ture. 

Pension  plans  cost  a  lot  of  money. 
In  order  to  provide  essential  security 
for  the  future,  there  must  be  reason- 
able assurance  of  meeting  the  bills 
in  the  years  ahead — in  good  years 
and    bad    years.      Without    such    se- 


curity, pension  plans  are  unreliable 
promises. 

Good  pension  plans  must  be 
thoughtfully  conceived,  carefully  de- 
signed, fairly  administered,  and 
soundly  financed  for  the  long  pull. 

Special  Features  of  the  Plans 

In  this  country  today  about  15,- 
000  pension  plans  of  various  types  are 
in  effect.  They  are  too  numerous  and 
varied  to  permit  comparison  here,  but 
some  of  the  features  which  distinguish 
the  pension  plans  of  the  Bell  System 
companies  from  others  may  be  pointed 
out. 

These  Plans  of  the  Bell  System 
companies  are  non-contributory,  and 
their  payments  are  provided  without 
any  direct  or  indirect  cost  to  employ- 
ees. So,  in  making  comparisons  with 
plans  to  which  employees  contribute, 
it  must  be  kept  in  mind  that  a  part  of 
the  pension  under  such  plans  is  pur- 
chased by  the  employees'  own  contri- 
butions. The  pensions  compare  most 
favorably  with  the  part  provided 
solely  at  company  expense  in  these 
other  plans. 

Another  point  to  take  into  account 
is  that  while  every  Bell  employee  be- 
gins, on  the  day  he  or  she  enters  the 
business,  to  acquire  credited  service 
for  eligibility  to  the  Pension  Plans, 
many  other  plans  limit  employee  par- 
ticipation in  terms  of  age,  of  earnings, 
of  length  of  service,  or  in  other  ways. 

A  number  of  plans  require,  for  in- 
stance, that  employees  be  25,  30  or 
even  40  years  old  before  they  can  re- 
ceive pension  credits  or  participate  in 
the  pension  plans.  The  most  common 
age  requirement  is  30  years,  and  if 
this  were  used  in  computing  Bell  Sys- 
tem pensions,  It  would  reduce  most  of 
them  by  very  substantial  amounts. 
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Another  requirement  of  some  pen-  useful,  therefore,  to  review  briefly  the 

sion  plans  is  a  certain  period  of  serv-  underlying    principles    regarding    the 

ice — usually  from  one  to  five  years —  practice  as  it  applies  to  the  Bell  Sys- 

before  an  employee  may  participate  in  tem  companies'  Plans. 


the  pension  plan.  This  practice,  too, 
if  applied  to  Bell  System  pensions, 
would  reduce  them  substantially.  If, 
for    example,    five    years    of    service 


Looking  ahead  40  years  ago,  the 
men  who  worked  out  the  various  con- 
ditions of  the  Plans  could  see  even 
then  the  future  possibility  of  laws  re- 


were  required  before  an  employee  be-     quiring  all  industries  to  pay  for  pen- 


gan  to  receive  pension  credits,  the 
amount  of  the  service  pension  would 
be  reduced,  on  the  average,  by  about 
15  per  cent. 

Another  common  practice  in  pen- 
sion plans  is  to  "discount"  pensions 
granted  ahead  of  the  normal  retire- 
ment age.  In  these  plans,  the  normal 
retirement  age  is  usually  65,  and  the 
pension  as  computed  by  the  regular 
formula  is  discounted  for  each  year 
of  retirement  before  65.  On  the 
average.  Bell  System  men  retire  at 
age  63  years  and  women  at  58.  If 
the  discount  feature  common  to  most 
plans  were  applied  to  our  pensions, 
men's  pensions  in  the  average  case 
would  be  reduced  by  about  1 5  per  cent 
and  women's  pensions  by  almost  40 
per  cent. 

Some  pension  plans  compute  pen- 
sions differently  for  employees  in  dif- 
ferent wage  or  salary  groups.  In  the 
Bell  System,  all  pensions  above  the 
minimum  are  figured  on  exactly  the 
same  basis  for  everybody. 

The  Pension  Plans  and 
Social  Security 

Although  it  is  customary  in  the 
great  majority  of  industrial  plans  to 
make  adjustments  in  pensions,  di- 
rectly or  indirectly,  because  of  Social 
Security  Benefits,  this  common  prac- 
tice has  been  the  subject  of  consider- 
able   misunderstanding.      It    may    be 


sions  to  their  retired  employees.  But 
since  those  men  were  then  establish- 
ing a  pension  system  paid  for  wholly 
by  the  companies  that  was  fair  and 
liberal,  they  included  the  proviso  that 
any  pension  set  up  the  government 
should  become  part  of  the  retirement 
income  the  companies  provide  for 
their  employees. 

In  other  words,  the  pension  plans 
have  included  for  40  years  the  sensi- 
ble provision  that  the  companies 
shan't  be  put  to  the  expense  of  dupli- 
cating their  benefit  or  pension  pay- 
ments. 

More  than  20  years  went  by  before 
that  particular  proviso  had  much  ap- 
plication— other  than  avoiding  the 
duplication  of  accident  disability  bene- 
fits provided  by  the  plans  and  work- 
man's compensation  payments  re- 
quired by  law.  Then,  in  1935,  Social 
Security  became  law.  The  law  re- 
quires that  Bell  System  companies, 
along  with  all  others,  make  payments 
into  a  national  pool  or  fund  from 
which  benefits  will  be  paid,  under  cer- 
tain conditions,  to  qualified  persons 
at  age  65. 

So  there  were  the  Bell  System  com- 
panies, paying  into  two  pension  funds  : 
their  own  long-established  funds,  and 
the  government's  new  fund.  That 
was  the  situation  which  had  been 
anticipated. 

There  is  one  aspect  of  it  which  had 
not  been  foreseen,  however.     This  is 
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that  by  law  both  company  and  em- 
ployee pay — and  pay  equal  amounts 
— Into  the  Social  Security  fund. 

So,  Instead  of  considering  all  of  the 
amount  of  the  Social  Security  pension 
in  the  retirement  Income  the  com- 
pany provides  for  Its  employees  at 
age  65,  the  company  Includes  only 
half  of  It.  This  Is  because  the  com- 
pany and  the  employee  pay  equally 
Into  the  Social  Security  pool,  and  It 
seems  fairer  to  count  only  the  half 
of  the  Social  Security  pension  which 
the  company  paid  for  In  figuring  the 
total  retirement  Income  which  the 
company  provides  for  Its  employees 
when  they  reach  65. 

Social  Security  payments  do  not  be- 
gin until  age  65.  So  a  company  em- 
ployee who  retires  before  that  re- 
ceives his  or  her  pension  from  only 
one    source :    the    company's    pension 


the  full  amount  of  the  retirement  in- 
come provided  at  company  expense 
plus  the  half  of  the  Social  Security 
pension  resulting  from  employees' 
tax  contributions  to  the  government 
through  payroll  deductions. 

Social  Security  old-age  benefits  rep- 
resent a  form  of  group  Insurance, 
as  contrasted  with  benefits  provided 
on  the  basis  of  Individual  contribu- 
tions. As  Is  true  of  any  Insurance 
system,  the  Social  Security  Act  gives 
the  assurance  of  protection  to  all  who 
become  eligible  for  payments,  at  the 
general  expense  of  all  who  contribute 
in  the  form  of  taxes  to  the  fund  from 
which  the  payments  are  made.  For 
this  reason,  the  total  amount  of  So- 
cial Security  benefits  which  any  indi- 
vidual may  receive  cannot  be  related 
to  the  total  of  the  taxes  which  have 
been  contrlbuteci  either  by  him  or  by 


trust  fund.     Beginning  at  d'^^  the  em-  his  company  in  his  behalf, 
ployee    receives    his    or    her    pension  As    under    all    insurance    systems, 

from  two  sources :  Pension  Plan  trust  some  people  stand  to  get  more  than 

fund  of  the  company,  and  Social  Se-  others;   some  will  receive  more  and 

curlty  fund;  and  the  total  then  equals  others  less  than  the  total  amount  of 
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taxes  which  they  and  their  employers 
have  contributed.  This  "averaging" 
is  the  fundamental  principle  on  which 
all  forms  of  insurance  are  based. 
Just  as  it  is  inconsistent  with  the  basic 
theory  of  the  Social  Security  Act  to 
relate  the  Social  Security  benefits  re- 
ceived by  an  employee  to  the  taxes  he 
has  paid,  it  is  also  inconsistent  to  re- 
late the  adjustment  of  his  company 
pension  to  the  taxes  paid  by  the  com- 
pany in  his  individual  case. 

So  long  as  industries  are  expected 
to  provide  one-half  the  funds  from 
which  Social  Security  benefits  are 
paid,  it  follows  that  they  must,  over 
the  long  pull,  coordinate  the  pensions 
provided  under  their  private  plans 
with  Social  Security  payments.  Money 
paid  to  the  Government  by  the  Bell 
companies  to  provide  pensions  for 
the   employees  who   work   for   them 


must  be  considered  along  with  money 
paid  out  to  meet  the  expenses  of  their 
private  pension  plans.  Both  of  these 
items  represent  real  costs  to  the  com- 
panies; in  the  long  run  their  Pension 
Plans,  to  avoid  duplication  of  pen- 
sions at  company  expense  and  to  be 
of  a  sound  and  continuing  character, 
must  give  full  weight  to  the  fact  that 
half  the  Social  Security  payments  are 
financed  by  the  companies.  The 
Plans  are  similar  in  that  respect  to 
most  other  industrial  pension  plans. 

Security  of  the  Pension  Plans 
of  the  Bell  System  Companies 

Too  MUCH  emphasis  cannot  be  placed 
on  the  prime  essential  of  any  really 
good  pension  plan :  security. 

Unless  there  is  security,  employees 
have   no   assurance   of   receiving   the 
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pensions  to  which  they  have  become 
eligible  upon  retirement.  When  in- 
secure pension  plans  fail,  they  work 
grave  hardships  on  employees  at  a 
time  when  their  earning  powers  have 
decreased  or  ceased  entirely  and  when 
they  will  probably  have  little  chance 
to  get  going  again  to  provide  for  their 
later  years.  This  has  been  the  un- 
fortunate experience  in  a  number  of 
other  pension  plans  over  the  years, 
especially  during  depression  periods. 
The  Plans  are  outstanding  in  re- 
spect to  their  security.  The  pension 
funds  trusteed  under  the  terms  of  the 
Plans  must  be  used  solely  and  en- 
tirely for  service  pension  purposes. 
Amounts  accrued  on  an  actuarial  basis 
are  paid  into  the  funds  currently,  to 
provide  for  payment  in  full  of  the 
pensions  as  they  become  due  and  for 
the  continuation  of  such  payments 
during  the  remaining  lifetime  of  the 


retired  employee.  The  amounts  thus 
provided  over  the  years  are  sufficient 
to  meet,  by  a  substantial  margin,  all 
matured  pension  liability:  i.e.,  the 
amount  required  to  pay  in  full  the 
pensions  of  those  already  retired  and 
those  entitled  to  retire  at  their  own 
request.  The  balance  in  the  funds, 
with  current  accruals  and  interest 
earnings,  will  provide  for  future  pen- 
sions as  employees  become  eligible  to 
them. 

With  such  essential  security,  with 
due  recognition  of  important  pension 
principles,  and  with  the  application  of 
good  judgment,  the  Benefit  and  Pen- 
sion Plans  of  the  Bell  System  compa- 
nies will  continue  in  the  years  ahead 
to  fulfill  their  important  functions,  to 
the  mutual  advantage  of  employees, 
share  owners,  and  the  public. 


Prolonged  Disruption   of  a   City's   Electric   Power   Plant 
Put  Telephone  People^  Equipment^  and  Emergency    Plans 

To  a  Severe  Test 


"The  Service  in  Toledo 
Did  Not  Break  Down" 


John  H.  Page 


That  telephone  service  in  Toledo  did  not  fail  is  not  surprising :  it 
is  failure  which  would  have  been  surprising.  For  throughout  the 
Bell  Systoii^  plans  have  been  made  and  equipment  has  been  in- 
stalled to  safeguard  the  pathways  of  communication  against  haz- 
ards far  greater  than  those  encountered  in  the  Ohio  city  last  April. 
The  incident  is  recounted  here,  therefore,  simply  as  indicative  in 
some  measure  of  the  readiness  of  the  System — its  people  and  its 
plant — to  meet  and  handle  whatever  kind  of  emergency,  from 
whatever  source  and  wherever  encountered,  these  troublous  times 
might  bring.  Editor 


Residents  of  Toledo,  Ohio,  woke 
up  to  quite  a  shock  on  last  April  6th. 
In  the  first  place,  some  of  them 
were  a  little  chilly,  for  their  electric 
blankets  had  gone  off  at  6  :o5  a.m. 
Then  electric  razors  wouldn't  work, 
toasters  wouldn't  work,  electric  stoves 
wouldn't  work,  the  lights  in  the 
closets  wouldn't  work — but  this  was 
minor.  After  all,  the  electricity  had 
failed  before  for  short  periods,  so 
the  man  of  the  house  dug  out  his 
safety  razor  and  resigned  himself  to 
an    old-fashioned    shave.      Then    he 


turned  on  the  water  tap — and  no 
water  flowed.  "This  is  unusual,"  he 
thought.  "I'll  try  the  radio  to  see 
what's  happened" — and  It  didn't 
work. 

"How  about  the  telephone?"  He 
tried  It — It  did  work.  In  fact,  it 
worked  overtime.  It  handled  nearly 
three  times  as  many  calls  In  Toledo 
on  April  6  as  on  a  normal  day. 

Of  course,  for  the  telephone  to 
work  during  a  minor  power  failure 
is  hardly  news,  but  the  April  6  power 
failure   in   Toledo   was   unusual.      It 
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A  modern  gciiLiuiuig  unit,  with  completely  selJ-co)itai)ied  cooling  s\sicm.     It  is  capable 

of  supplying  all  power  requirements  of  a  central  office,  including  normal  lighting — and 

did  so  at  the  Walbridge  office  during  the  Toledo  power  failure 


was  complete  and  prolonged.  All 
parts  of  greater  Toledo  were  with- 
out electric  light  and  power  for 
nearly  two  hours,  and  it  was  nearly 
five  hours  before  electricity  once 
more  surged  through  all  the  power 
lines.  This  meant  hospitals,  fire  de- 
partments, business  buildings,  fac- 
tories, radio  stations,  homes — all 
segments  of  the  community — were  at 
a  standstill.  Moreover,  since  the 
pressure  for  Toledo's  water  system 
is  provided  by  electricity,  it  too  came 
to  a  dead  stop. 

While  this  Toledo  "disaster"  was 
not  in  any  way  comparable  to  a 
major  catastrophe,  or  what  would 
occur  in  the  case  of  a  bombing  at- 
tack, it  did  provide  an  opportunity 
to    see    how    telephone    procedures. 


equipment,  and  personnel  functioned 
in  an  actual  case.  As  one  plant  man 
put  it,  "We  learned  more  in  those 
five  hours  than  we  ever  did  in  our 
many  'paper'  disasters." 

EfJiergency  Equipment  on  Hand 

Greater  Toledo  is  served  by  step- 
by-step  dial  equipment  in  six  main 
central  offices  and  four  community 
dial  offices.  Here  is  a  quick  look  at 
how  each  of  these  operating  units 
worked  without  the  electricity  nor- 
mally supplied  by  the  Toledo  Edison 
Company. 

At  6  :o5,  when  the  power  failed,  all 
battery  charging  equipment  stopped. 
Telephone  service  did  not.  Bat- 
teries took  over  the  job  of  supplying 
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needed  power.  In  the  six  city  cen- 
tral offices,  auxiliary  gasoline  or  die- 
sel  engines  driving  generators  were 
soon  started,  to  keep  a  steady  surge 
of  electricity  flowing  Into  the  bat- 
teries. 


A  typical  gasoline-driven  portable  generating  unit  out- 
side the  Perry sburg  com 7n unity  dial  office.      The  upper 
picture  shows   how  its  conductors  are  plugged  into  the 
terminal  outside  the  building 


In  the  four  community  dial  offices, 
there  are  no  auxiliary  engines  for 
running  generators.  Ordinarily,  the 
batteries  will  carry  these  offices  for  \ 
a  good  many  hours,  but  central-office 
foreman  Walter  Hettle  was  taking 
no  chances  and,  within  an  hour,  had 
portable  generators  beside  three  of 
these  offices.  The  fourth  office  was 
unaffected,  being  outside  the  power 
failure  area.  The  generator  at  one 
community  dial  office  was  used  for 
about  an  hour  before  the  power  was 
restored.  At  the  other  two  C.D.O. 
offices,  the  generators  were  not  used, 
as  the  power  came  back  on  before 
they  were  needed. 

In  town,  in  the  main  central  offices, 
other  problems  were  confronting 
telephone  people.  At  the  Pontiac, 
Lawndale,  and  Jordan  exchanges,  the 
lack  of  water  was  causing  trouble. 
At  Pontiac  and  Jordan,  this  problem 
quickly  solved  Itself 
when  the  water  pres- 
sure was  restored  about 
7  o'clock.  At  Lawn- 
dale,  however,  central- 
office  foreman  Frank 
Randall  found  this 
didn't  solve  his  prob- 
lem. When  the  water 
came  back,  he  again 
started  up  his  auxiliary 
generator;  but  the  sump 
pumps,  for  removing 
the  cooling  water  from 
the  basement,  were  de- 
pendent on  commercial 
power,  and  didn't  work. 
But  Frank  Randall  was 
equal  to  the  occasion : 
he  called  on  the  Con- 
struction Department 
to  bring  over  an  auxil- 
iary   pumping    unit    to 
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empty  the  basement  of  the  cooling 
water.  And,  just  as  double  protec- 
tion, he  procured  a  portable  genera- 
tor, which  he  kept  standing  by. 

What  must  have  made  Frank  Ran- 
dall's job  the  more  frustrating  was 
that  sitting  in  the  basement,  all  ready 
to  go  except  for  the  wiring  of  the  con- 
trol panel,  was  a  new  diesel  genera- 
tor with  a  self-contained  cooling 
system.  Similar  auxiliary  generators 
with  their  own  cooling  systems  had 
already  been  ordered  for  the  other 
offices,  even  before  this  emergency 
emphasized  the  need  for  such  equip- 
ment. Had  the  water  failure  per- 
sisted, still  other — if  more  complex 
— methods  were  available  to  get  the 
generators  going  in  time. 

The  Message  Went  Through 

In  the  Main  building,  where  the 
Main— Adams  central  office  is  lo- 
cated, and  at  the  Walbridge  central 
office,  things  were  running  more 
smoothly.  At  both  of  these  loca- 
tions, diesel  generators  with  self-con- 
tained cooling  systems  were  steadily 
pushing  the  needed  electricity  Into 
the  telephone  system.  In  fact,  in 
the  Main  building,  all  lights  were 
working  and  one  elevator  was  de- 
livering passengers  in  normal  fashion. 

Some  of  these  passengers  were  ex- 
tra operators  for  the  D.S.A.  switch- 
board, for  this  board  was  very  busy. 
Chief  Operator  June  Mangold  was 
home  in  bed  at  6  :05  when  the  night 
chief  operator  called  her.  By  6  :30 
she  was  in  the  office.  She  held  night 
operators  over,  and  quickly  filled  all 
her  positions  by  calling  in  extra  op- 
erators and  borrowing  girls  from  the 
toll  office. 

Apparently   a   great   many   people 


Much  work  and  planning  has 
been  undertaken  to  make  the 
telephone  system  capable  of 
withstanding  unusual  conditions. 
It  is  not  the  purpose  of  this  ar- 
ticle to  evaluate  the  strength  or 
weakness  of  our  disaster  plan- 
ning and  procedures ;  but,  in 
gathering  the  material  for  this 
story,  one  cannot  help  but  be 
impressed  by  the  effectiveness 
of  zvJiat  has  been  done  for  just 
such  an  occasion.  Likewise,  one 
cannot  help  but  be  impressed  by 
the  performance  of  telephone 
people  during  this  power  failure. 


rely  on  electric  clocks  to  govern  their 
day-to-day  operations,  for  the  time 
OF  DAY  service  was  extremely  busy. 
So  was  the  Toledo  Edison  number — 
with  nearly  every  Toledoan  trying  to 
get  his  personal  complaint  to  the  be- 
leaguered utility.  Many  of  these 
calls  ended  up  at  the  D.S.A.  board, 
and  here  the  operators  did  yeoman 
service  explaining  the  power  failure 
and  re-orienting  many  a  time-con- 
scious American.  Some  probably 
missed  their  regular  bus  despite  the 
girls'  help — but  this  wasn't  a  normal 
day  in  Toledo. 

Of  course  many  a  call  was  made 
next  door,  to  families,  and  to  friends, 
to  see  how  they  had  cooked  break- 
fast or  heated  the  baby's  bottle,  but 
emergency  calls  also  helped  build  up 
the  load  far  beyond  normal.  Inter- 
estingly, some  of  the  emergency  calls 
were  made  by  the  Toledo  Edison 
Company  in  procuring  reserve  power 
from  the  Midwest  power  pool. 
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They  knew  what  to  do  and  how  to  do  it,  and  knew  they  had  the  authority  to  do  it:  Central 
Office  Foretnen  Frank  Randall,  Otho  Banning,  and  Edward  Lasko 


Actually,  the  power  failure  was 
the  result  of  trouble  in  a  circuit 
breaker  at  Toledo  Edison's  main 
generating  plant.  This  caused  a  69,- 
000-volt  arc  to  flash  into  the  bus 
structure,  through  which  all  electric- 
ity is  distributed  to  the  various  power 
lines.  It  was  because  this  key  distri- 
bution point  suffered  damage  that 
Toledo  Edison  took  longer  than  usual 
to  switch  in  reserve  power  from  other 
sources   in   the   Midwest   area. 


The  Plans  Are  Made 

To  MANY  CUSTOMERS,  one  of  the 
qualities  that  makes  a  telephone  in- 
valuable is  its  reliability.  To  the 
customer,  this  means  constant  con- 
venience and,  in  times  of  emergency, 
protection  for  his  home  and  family. 
The  Bell  System  has  always  recog- 
nized the  importance  of  providing 
reliable  service.  The  concept  of  pre- 
ventive maintenance,  high  standards 
of  equipment,  and  many  practices  and 
policies  are  a  direct  effort  toward 
this.  Today,  the  importance  of  re- 
liable service  has  even  greater  sig- 
nificance because  of  the  possibility  of 


hostile  attack  and  the  resultant  im- 
portance of  dependable  communica- 
tions. 

In  Toledo,  emergency  procedures 
had  been  worked  out  during  regular 
monthly  meetings  of  the  Disaster 
Committee.  Auxiliary  generating 
units  existed  in  all  main  exchanges, 
and  nine  portable  generators  of  vari- 
ous capacities  were  on  hand  in  dis- 
persed locations.  All  units  were 
tested  and  run  weekly,  and  people 
were  trained  in  their  use.  These  and 
many  otlier  actions  made  our  plant 
capable  of  continuing  to  give  service 
during  the  power  failure. 

But,  when  all  is  said  and  done, 
these  preparations  alone  would  not 
have  kept  the  service  functioning. 
People  were  needed  to  direct  and  use 
this  equipment. 

In  the  Toledo  case,  five  central  of- 
fice foremen  and  a  chief  operator, 
representing  192  years  of  telephone 
knowledge  and  experience,  were  the 
key  people.  They  knew  what  to  do, 
they  knew  how  to  do  it,  and  knew 
they  liad  the  authority  to  do  it. 
True,  hours  and  hours  of  laborious 
planning  and  effort  to  provide  them 
with  needed  equipment  stood  behind 
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These  six  supervisory  people  have  a  total  telephone  experience  of  ig2  years :  Ce)itral 
Office  Foremen  Walter  Hettle  and  Charles  Ragen  and  Chief  Operator  fiine  Mangold 

them,    but    in    the    emergency    they  As  one  plant  man  put  it,  "Every- 

acted — they   used   the   equipment   on  thing     didn't     worlc     perfectly,     we 

hand  to  see  to  it  that  the  telephone  hadn't    foreseen    all    the    situations, 

did  work.     Their  experience  and  ca-  but  it  certainly  shows  we  are  on  the 

pacities,     like     their    colleagues'     all  right  track;  and,  what  is  important, 

over  the  Bell  System,  are  an  unvalu-  the  service  in  Toledo  did  not  break 

able  asset  available  in  any  emergency,  down." 


The  Spice  of  Life 

(From  the  London  Times) 

The  telephone  directory  is  generally 
considered  to  be  a  pretty  unexciting 
publication.  It  is  true  that  its  growing 
bulk  reminds  the  possessor  of  a  tele- 
phone of  the  startling  fact  that  he  can 
be  rung  up  by  more  than  five  and  a  half 
million  other  subscribers  in  this  country 
alone.  Yet,  on  the  whole,  the  neatly 
printed  columns,  the  serried  ranks  of 
Browns  and  Smiths  contain  little  to  fire 
the  imagination. 

The  classified  directory  is  another 
matter.  At  first  sight  this  appears  to 
be  a  mere  rearrangement  of  the  same 
names  under  convenient  headings,  a 
splitting  up  of  the  Browns  and  Smiths 
according  to  their  occupation  as  solici- 
tors or  ladies'  hairdressers,  building 
contractors  or  doctors. 

1  he  telephone  subscriber  in  the  Lon- 
don area  who  idly  turns  the  pd^es  of 


this  formidable  volume  finds,  all  the 
same,  quite  a  few  surprises.  There  are, 
for  example,  the  farmers — 820  of  them 
— to  show  that  within  its  wider  con- 
fines the  capital  is  not  all  rooftops.   .   .  . 

Makers  of  air-tight  chests  and  bowl- 
ing greens,  of  crimped  paper  cups  and 
collapsible  gates,  of  handsaws  and  bung 
tins  are  listed  for  him  in  the  book. 
Telephone  cleansers  and  tripe  dressers, 
turtle  merchants  and  caviare  importers 
await  his  order. 

To  arouse  his  curiosity  there  are 
manufacturers  of  kieselguhr  and  Tripoli 
powder,  cullet  merchants  and  pirn  mak- 
ers. If  these  do  not  satisfy  his  wants 
there  are  stabilizing  food  agents,  glass 
benders,  oily  water  separators,  and  a 
solitary  flong  merchant. 

"When  a  man  is  tired  of  London," 
remarked  Samuel  Johnson,  "he  is  tired 
of  life;  for  there  is  in  London  all  that 
life  can  afford."  The  aphorism  seems 
to  be  as  true  today  as  ever  it  was. 


Three  Decades  of  Organized  Campus  Recruiti?ig  of  Qualified 

Seniors  Supplements  Leadership  Potentialities  of  Able  Men 

And  Women  Already  in  the  Organization 


Bell  System  Employment 
for  College  Graduates 

Donald  S.  Bridgman 


The  Bell  System's  1953  college  re- 
cruiting efforts  are  now  about  over. 
Recent  graduates  of  two  or  three  hun- 
dred American  colleges  and  universi- 
ties have  elected  to  join  one  or  an- 
other of  the  System's  score  of  organ- 
izations. By  now  they  either  are 
getting  used  to  their  new  jobs  in  the 
telephone  business  or  are  about  to 
report  for  their  first  assignments. 

Graduation  put  an  end  to  active  re- 
cruiting efforts  for  1953,  it  is  true — 
but  not  to  the  recruiting  program. 
That  is  a  continuing  activity,  which 
has  been  going  on  for  many  years. 
As  long  ago  as  the  beginning  of  the 
present  century,  individual  executives 
of  some  Bell  System  companies  had 
been  going  to  certain  colleges  in  an 
effort  to  interest  able  seniors — mostly 
engineering  students — in  entering 
their  companies  after  graduation.  By 
the  onset  of  World  War  I,  this  activ- 
ity had  expanded  into  some  organized 
interviewing  on  college  campuses  by 
a  few  System  companies. 


With  the  expansion  of  the  tele- 
phone business  in  the  'twenties,  there 
was  an  increased  need  for  college 
graduates,  and  most  of  the  System 
companies  began  to  visit  college  cam- 
puses regularly  in  search  of  first-rate 
men — still  largely  graduates  in  engi- 
neering and  physical  science.  In  1922 
a  coordinated  plan  for  college  recruit- 
ing in  the  Bell  System  was  established. 
This  plan,  which  has  been  developed 
and  improved  over  three  decades,  is 
in  effect  today. 

Purpose  of  the  Program 

The  Bell  System's  college  employ- 
ment program  exists  for  the  purpose 
of  securing  from  the  country's  col- 
leges and  universities  the  services  of 
young  men  and  women  who  can  pro- 
vide specialized  knowledge  and  skills 
and,  in  addition,  a  leadership  poten- 
tial to  supplement  that  of  outstanding 
employees  who  are  coming  up  through 
the  r^ks. 


Employment Jor  College  Graduates 


113 


Part  oj  the  Murray  Hilt,  N.  J.,  iyistallation  of  the  Bell  Telephone  Laboratories 


The  program  is  a  natural  out- 
growth of  the  increasing  number  of 
young  people  who  take  advantage  of 
the  many  opportunities  in  this  coun- 
try to  obtain  college  educations.  In 
1900,  only  one  young  person  in  60 
graduated  from  college;  today  about 
one  in  eight  does  so.*  For  men,  the 
present  ratio  would  be  about  one  in 
seven;*  for  women,  one  in  eleven, 
since  men  receive  more  than  sixty  per 
cent  of  today's  bachelor's  degrees. 

No  longer  do  the  colleges  attract 
only  those  students  who  come  from 
well-to-do  families,  as  was  largely  the 
case  fifty  years  ago.  Regardless  of 
their  parents'  circumstances,  many 
young  people  of  ability  and  determi- 
nation now  find  reasonable  ways  to 
secure  college  training,  and  enter  their 
life  work  only  after  completing  it. 

The  native  ability  of  most  gradu- 
ates, moreover,  has  been  further  de- 
veloped by  intellectual  discipline  and 
contact  with  many  different  fields  of 

*  Ratios  do  not  include  veterans  whose  gradu- 
ations have  been  delayed. 


learning  through  their  college  years. 
Knowledge  and  skill  in  some  of  these 
fields,  such  as  engineering  and  physi- 
cal science,  economics  and  other  social 
science,  and  accounting,  statistics  and 
other  aspects  of  business  administra- 
tion have  become  increasingly  impor- 
tant for  business  organizations  and 
are  acquired  through  extensive  col- 
lege training.  Here  again,  there  has 
been  a  great  change  since  early  in 
the  century,  when  nearly  half  of  all 
college  graduates  were  preparing  for 
the  professions  of  law,  medicine,  den- 
tistry, and  the  ministry.  Today  only 
seven  or  eight  per  cent  are  doing  so, 
and  the  majority  look  forward  to 
business  careers. 

Both  such  developments  in  college 
education  and  the  increased  complex- 
ity of  business  led  the  Bell  System 
companies,  as  well  as  many  other 
organizations,  to  seek  college  gradu- 
ates for  technical  and  other  phases 
of  their  work  and  to  provide  a  rea- 
sonable proportion  of  their  future 
leadership. 
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Limited  Numbers  to 
Be  Employed 

In  determining  the  number  of 
college  graduates  to  be  employed 
over  a  period  of  years,  the  Bell 
System  companies  are  governed 
by  three  principal  criteria : 

( 1 )  How  many  graduates 
will  be  needed  to  fill  positions 
requiring  technical  or  other  spe- 
cialized college  training? 

(2)  How  many  with  such 
training  or  more  general  college 
training  will  be  needed  to  fill 
future  management  positions 
without  blocking  opportunities 
for  the  advancement  of  equally 
able  non-college  employees  in  the 
ranks  of  the  business? 

(3)  How  many  graduates 
can  progress  in  the  business  in 
line  with  the  investment  of  time 
and  money  in  their  education, 
their  reasonable  expectations, 
and  their  opportunities  in  other 
fields? 


The  Bell  System  companies  also 
recognize  fully  that  they  have  in  their 
ranks  large  numbers  of  able  employ- 
ees without  college  training  or,  in 
some  cases,  uncompleted  college  train- 
ing, who  are  highly  qualified  candi- 
dates for  supervisory,  staff,  and  execu- 
tive positions.  The  appeal  of  tele- 
phone work  generally  and  the  care- 
ful selection  of  all  System  employees 
make  it  inevitable  that  among  the 
men  and  women  in  these  companies 
there  will  be  many  who  have  the  out- 
standing character,  personal  qualities. 


and  intellectual  ability  which,  added 
to  the  knowledge  gained  from  experi- 
ence, result  in  fine  leadership  poten- 
tiality. Management  gladly  accepts 
its  responsibility  to  develop  fully  and 
advance  such  employees. 

Certain  characteristics  of  this  busi- 
ness, however,  make  it  particularly 
important  that  the  Bell  System  obtain 
a  substantial  number  of  the  country's 
new  graduates  of  outstanding  ability 
and  finest  training.  These  include  the 
System's  constant  search  for  improve- 
ments and  economies  in  its  services, 
the  complexity  and  highly  technical 
character  of  telephone  equipment,  the 
need  to  exercise  good  judgment  in 
making  large  expenditures,  and  the 
variety  of  its  operations. 

Fortunately,  the  telephone  business 
offers  an  unequalled  opportunity  to 
those  graduates  who  demonstrate  out- 
standing ability  and  future  potential- 
ities to  utilize  their  special  training 
and  to  fulfill  their  purpose  in  securing 
it.  Such  an  opportunity  grows  out  of 
the  interesting  and  varied  work  to  be 
done,  the  rapid  growth  of  the  business 
and  the  chance  for  advancement  that 
accompanies  such  growth,  and  the  sat- 
isfaction that  comes  from  participa- 
tion in  an  essential,  forward-looking 
service  industry. 

Thirty  Years  of  Activity 

What  have  been  the  effects  of  this 
program  over  the  past  thirty  years  on 
the  balance  today  of  college  graduates 
and  other  employees  in  the  super- 
visory, staff,  and  technical  positions  of 
the  System  Companies?  As  might  be 
anticipated,  the  proportion  of  gradu- 
ates in  such  positions  is  highest  in  Bell 
Telephone  Laboratories,  where  thor- 
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ough  training  in  engineering  or  physi- 
cal science,  either  in  college  or  by 
intensive  self-study,  generally  is  indis- 
pensable. Of  the  Laboratories'  tech- 
nical and  other  staff  positions,  five- 
sixths  are  filled  by  college  graduates, 
of  whom  almost  one-third  have  mas- 
ters' or  doctors'  degrees.  i\bout  one- 
eighth  of  these  graduates,  recognizing 
the  importance  of  technical  training 
for  the  Laboratories'  work,  have  ob- 
tained their  degrees  through  evening 
courses. 

In  the  Operating  Telephone  Com- 
panies, college  graduates  fill  approxi- 
mately half  of  all  positions  at  and 
above  the  district  level  or  its  equiva- 
lent. Naturally,  this  ratio  varies  be- 
tween companies  and,  within  the  com- 
panies, between  departments.  It  tends 
to  be  highest  in  the  En- 
gineering Departments 
because  of  their  special 
technical  requirements 
and  lowest  in  the  Plant 
Departments,  with  their 
large  reservoirs  of  able 
non-college  men. 

In  the  Western  Elec- 
tric Company,  the  situa- 
tion is  similar,  with 
about  half  of  the  posi- 
tions at  the  level  of  as- 
sistant superintendent 
or  above  filled  by  col- 
lege graduates. 

For  individual  pro- 
motion, of  course,  the 
selection  is  based  on  es- 
tablished merit  of  the 
candidates,  regardlessof 
educational  background 
except  as  requirements 
of  the  position  make 
them  important. 


Organization  of  Recruiting  Work 

As  THE  IMPORTANCE  of  college  grad- 
uates to  the  business  increased  with 
their  rising  numbers,  organized  ef- 
forts have  developed  to  secure  those 
graduates  best  fitted  for  the  System's 
work,  and  for  some  years  college  re- 
cruiting has  been  on  a  systematic  basis. 
Today,  under  this  plan,  each  Operat- 
ing Telephone  Company  is  primarily 
responsible  for  maintaining  relations 
with  the  institutions  in  its  territory  and 
for  making  arrangements  for  visits  of 
representatives  of  any  Companies  in- 
terested, to  interview  candidates  for 
employment.  At  each  institution 
from  which  more  than  one  System 
unit  Welshes  to  secure  men,  these  rep- 
resentatives visit  the  campus  as  a 
team,  and  each  candidate  is  enabled 


MassacJi/isf/is  IiistttiiW  oj  Technology^  one  of  the  many 
engineering  schools   whence  receyit  graduates  enter  the 

Bell  System 
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to  interview  the  representative  of 
any  Company  in  the  work  of  which 
he  has  a  special  interest.  At  the 
larger  technical  institutions,  such  a 
team  is  generally  made  up  of  repre- 
sentatives of  the  Associated  Company 
in  that  territory,  the  Western  Elec- 
tric Company,  Bell  Telephone  Labor- 
atories, frequently  of  the  Long  Lines, 
and  in  recent  years  the  Sandia  Cor- 
poration— which  is  operated  under 
contract  with  the  Atomic  Energy 
Commission  by  the  Western  Electric 
Company. 

Students  who  are  interested  in 
Companies  which  are  not  represented 
on  the  campus,  particularly  Associ- 
ated Companies  at  a  distance,  are 
interviewed  and  their  records  are  re- 
ferred  to   those   companies   for   con- 


».  »._.f'^^>'Awl3r^.' 


Oberli)i    College,    one   of  the   smaller   Arts    uistitutions 
contributing  their  share   of  graduates  to   Bell  System 

enrollment 


sideration.  Through  these  arrange- 
ments, the  whole  range  of  System 
opportunities  in  all  parts  of  the  coun- 
try, including  operation,  manufactur- 
ing, and  development  and  research, 
can  be  presented  to  students  of  vary- 
ing interests,  and  those  who  appear 
to  be  well  fitted  for  Bell  System  work 
may  receive  offers  of  employment,  or 
assistance  in  arranging  subsequent  in- 
terviews, with  the  System  company 
for  which  they  have  the  greatest  in- 
terest and  aptitude. 

This  type  of  recruiting  activity  on 
college  campuses  has  become  more 
and  more  essential  because  of  similar 
efforts  carried  on  by  an  increasing 
number  of  other  businesses.  As  a  re- 
sult, a  high  proportion  of  the  out- 
standing men  in  each  senior  class  are 
likely  to  have  accepted 
employment  some  time 
before  graduation.  Re- 
cruiting activity  on  the 
college  campuses,  how- 
ever, in  addition  to  pro- 
viding direct  access  to 
outstanding  men  there, 
tends  to  stimulate  inter- 
est in  the  Bell  System's 
work  on  the  part  of 
other  students  who  may 
delay  selection  of  their 
first  job  or  who  may 
find  it  necessary  to 
change  employment 
some  time  after  gradua- 
tion. For  this  and  other 
reasons,  a  substantial 
number  of  well-qualified 
college  graduates  are 
employed  as  the  result 
of  direct  application  at 
Bell  System  ofl'ices. 

Since  the  start  of  the 
Korean  war,   the  large 
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requirements  of  the 
Western  Electric  Com- 
pany and  Bell  Tele- 
phone Laboratories  in 
connection  with  their 
contributions  to  the  de- 
fense effort,  in  addition 
to  their  work  for  the 
Bell  System,  have  sub- 
stantially increased  the 
needs  of  those  compa- 
nies for  engineering 
graduates.  Similar 
needs  have  developed  in 
outside  industries  and, 
as  a  result,  the  demand 
for  new  graduates  in  en- 
gineering in  recent  years 
has  been  greater  than 
the  number  of  men  re- 
ceiving degrees. 


The  Bell  System  and 
the  Co/leges 

The  success  of  the 
Bell  System's  college 
employment  program 
will  depend  in  the  long  run  upon  cor- 
dial and  mutually  constructive  rela- 
tions with  the  colleges  and  universities 
and  their  faculty  members.  Since  the 
establishment  of  coordinated  college 
recruiting,  early  in  the  1920's,  a  num- 
ber of  activities  have  been  undertaken 
to  promote  such  a  relationship. 

In  order  to  assist  the  larger  engi- 
neering schools  in  their  teaching  of 
problems  most  usually  encountered  in 
communications,  a  substantial  amount 
of  communications  laboratory  equip- 
ment has  been  made  available  to  a 
number  of  such  schools.     During  the 


Bell  System  buildings — such  as  this  of  the  Ohio  Bell 
Telephone  Company  in  Dayton — are  architecturally  ap- 
propriate to  their  surroundings,  and  in  their  substantial 
character  and  careful  planning  reflect  the  stability  of  the 
business  and  its  regard  for  customers  and  employees 


engineering,  mechanical  engineering, 
and  business  administration  and  eco- 
nomics, to  acquaint  them  with  prob- 
lems encountered  in  the  telephone 
business,  and  the  types  of  opportu- 
nities it  offered  to  their  graduates. 

During  more  recent  years,  one  Bell 
System  company  has  held  similar  con- 
ferences with  college  faculty  repre- 
sentatives, primarily  to  give  them  a 
better  understanding  of  the  telephone 
business;  and  other  Companies  are 
planning  similar  conferences.  Such 
meetings  improve  college  relations  in 


1920's,  the  Bell  System  companies  general,  and  strengthen  the  opinion 
held  three  conferences  with  faculty  that  the  Bell  System  is  a  good  place 
members    in    the    fields    of    electrical      to  work. 
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University  of  Michigan  is  one  of  the  large  state  universities  whose  recent  graduates  find 

employment  in  the  telephone  business 


Statistical  studies  of  the  relationship 
between  certain  factors  in  the  college 
record  and  later  progress  in  the  Sys- 
tem companies  were  undertaken  more 
than  25  years  ago,  and  the  results  of 
the  first  study  of  scholarship  for  this 
purpose  were  published  by  Mr.  Gif- 
ford  in  1928.  This  study  brought  out 
that,  in  general,  the  probability  of 
above-average  progress  in  the  System's 
work  was  definitely  greater  for  the 
type  of  men  who  had  stood  high  in 
their  college  classes  than  it  was  for 
those  whose  records  had  been  average 
or  below.  As  the  result  of  additional 
studies,  a  similar  but  somewhat  less 
significant  relationship  was  found  be- 
tween extracurricular  achievement  in 
college  and  progress  in  the  System. 
More  limited  studies  of  this  same  kind 
have  been  conducted  from  time  to 
time  in   the  intervening  years  and  in 


general  have  confirmed  the  results 
first  obtained.  Similar  analyses  are 
being  continued.  The  general  conclu- 
sion to  be  drawn  from  this  work  is 
that  although  for  large  groups  of 
graduates  better  than  average  achieve- 
ment in  college  is  likely  to  be  fol- 
lowed by  similar  progress  in  business, 
there  are  many  individual  exceptions. 
Certainly,  there  is  no  single  objective 
factor,  such  as  college  scholarship,  or 
any  combination  of  similar  factors, 
which  will  predict  success  in  the  Bell 
System's  work  with  any  degree  of  ac- 
curacy. Sound  judgment,  based  on 
experience  and  taking  into  account 
factors  of  this  kind,  appears  to  be  the 
most  satisfactory  method.  This  whole 
area,  however,  is  one  which  requires 
constant  study  in  order  to  make  cer- 
tain that  the  best  qualified  men  are 
being  selected. 
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Selection  and  Initial  Training 
of  Graduates 

Final  selection  of  college  graduate 
candidates  Is  based  on  careful  Inter- 
pretation of  all  the  evidence  which 
can  be  secured  concerning  each  Indi- 
vidual's character,  abilities,  and  Inter- 
ests, In  relation  to  the  work  for  which 
he  seems  best  fitted.  Decisions  are 
reached  on  the  basis  of  personal  Inter- 
views, faculty  opinion,  and  appraisals 
of  past  performance  In  college,  previ- 
ous employment,  and,  where  applica- 
ble, military  service. 

Each  of  the  Bell  companies  con- 
ducts an  Initial  training  program  for 
recent  college  graduates.  These  con- 
sist primarily  of  a  series  of  rotated 
work  assignments  rather  than  of  ob- 
servation and  classroom  study — al- 
though those  methods  are  used  to 
some  extent  as  seems  appropriate. 
These  assignments,  of  course,  fre- 
quently Involve  specific  training  which 
Is  given  to  all  employees  undertaking 
that  work.  In  some  of  the  Operating 
Companies,   assignments  are  Interde- 


partmental In  order  to  provide  a 
broad  background  of  knowledge  of 
the  company's  activities.  More  fre- 
quently. In  the  Operating  Companies 
and  In  the  Western  Electric  Com- 
pany, following  a  brief  orientation 
period,  these  assignments  are  within 
a  specific  department  for  the  work  of 
which  the  individual  candidate  seems 
best  fitted  by  Interest  and  training. 
With  opportunity  in  every  depart- 
ment, his  future  progress,  of  course, 
will  depend  on  performance  and 
merit. 

In  a  number  of  the  Companies,  non- 
college  employees  who  have  shown 
special  ability  warranting  considera- 
tion for  promotion  are  Included  in  the 
same  initial  training  program. 

Bell  Telephone  Laboratories  has 
established  a  training  program  for  Its 
young  engineers  entering  the  develop- 
ment departments  which  provides 
classroom  instruction  of  graduate 
level  in  communications  technology, 
accompanied  Initially  by  rotated  work 
assignments.  The  length  and  char- 
acter  of   an    engineer's   participation 
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Keajiiy  Works  of  the  Western  Electric  Company .,  manufacturing  and  supply  organiza- 
tion of  the  Bell  System 
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depend  on  his  aptitudes  and  interests 
and  the  current  needs  of  the  develop- 
ment program. 


panies  have  organized  campus  recruit- 
ing for  them  in  recent  years.  It  is 
anticipated  that  there  will  be  an  in- 
creasing need  for  able  college  women 

„     w  .     r  iir  in  the  System  companies. 

Employment  of  IVomen  ^  ^ 

Although  some  of  the  points  which  The  college  employment  pro- 
gram of  the  Bell  System  companies 
illustrates  the  broad  principles  that 
all  appropriate  sources  of  personnel 
should  be  used  to  secure  those  best 
qualified  for  their  widely  varied  ac- 
tivities, that  those  from  each  source 
should  be  assisted  to  develop  to  their 
fullest  capacity,  and  that  promotion 
of  those  from  all  sources  should  be 


have  been  discussed  are  applicable 
both  to  college  men  and  to  college 
women,  the  number  of  college  men 
employed  and  the  organized  activity 
which  has  gone  into  their  employ- 
ment program  have  been  substantially 
greater  than  in  the  case  of  the  women. 
However,  as  a  result  of  expanding 
opportunities  in  the  Bell  System  for 
college  women,  a  number  of  the  Com-     based  on  performance  and  merit. 


Bell  Telephone  People  Win  Safety 
Award  for  Second  Successive  Year 


Bell  Telephone  men  and  women  have 
won  for  their  companies  the  National 
Safety  Council's  top  Award  of  Honor 
for   the   second   successive   year. 

The  latest  award,  covering  1952,  is 
based  on  a  50  per  cent  improvement  in 
the  accident  frequency  rate,  compared 
with  the  average  for  Bell  Companies 
and  the  communications  industry  dur- 
ing the  three  previous  years. 

F.  R.  Kappel,  vice  president,  Opera- 
tion and  Engineering,  A.  T.  &  T.,  said, 
"liell  Telephone  men  and  women  every- 
where can  he  deeply  proud  of  their 
achievement.  .  .  . 

"They  did  a  fine  job  in  winning  the 
award  for  195 1.  They  did  an  even 
better  joli  in  winning  it  for  1952.  In 
fact,  their  1952  safety  performance  was 
the  best  in  the  history  of  the  IJcll 
System.   .   .   . 

"  Ihat  is  a  splendid  performance.  It 
reflects   the  comliined   efforts  of   all   the 


men  and  women  in  every  department 
and  branch  of  the  System. 

"We  are  able  to  work  five  times  more 
safely  than  the  average  industry  report- 
ing to  the  National  Safety  Council. 
This  clearly  demonstrates  the  practical 
value  of  programs  of  accident  prevention. 
Carefully  planned  job  operations  and 
approved  procedures  are  both  essential 
and  effective  in  getting  things  done 
safely. 

"Safety  is  good  business.  It  reduces 
waste,  suffering,  heartaches  and  finan- 
cial loss.  We  can  never  have  too  much 
of  it.  The  more  we  have,  the  better  off 
we  are. 

"This  award  not  only  does  great 
honor  to  the  men  and  women  who  have 
won  it ;  I  am  sure  it  will  also  help  us 
to  make  even  further  progress  in  the 
years  ahead.  And  we  shall  all  gain  the 
benefit,  for  every  contribution  we  make 
to  the  cause  of  safety  works  to  our  own 
immediate  and  personal  advantage." 


Twenty-jive  Years  Ago  in  the  Bell  Telephone  Quarterly: 
Volume  VII  Number  5,  July^  1928 


"The  Honour  of  Kings" 

Bj  Frederick  L.  Rhodes 


Air.  Rhodes  joined  the  American  Bell  Telephone  Company  in  Boston 
in  iSgj  as  an  engineer,  and  retired  as  outside  plant  development  en- 
gineer of  the  American  Telephone  and  Telegraph  Company  in  Neiv 
York  in  1932.  His  death  occurred  the  folloiving  year.  His  40-year 
telephone  career  was  devoted  to  the  development  of  outside  telephone 
plant,  to  ivhich  he  made  notable  contributions.  He  ivas  a  studious 
and  cultured  man,  and  his  books  "The  Beginnings  of  Telephony"  and 
"John  J.  Carty — An  A ppreciation"  are  regarded  as  authoritative. 
The  foil  Giving  statement,  reprinted  just  25  years  after  its  original 
publication,  is  apt  in  conjunction  with  the  article  by  Dr.  Kelly  which 
heads  this  issue.  Editor. 


Alexander  Graham  Bell  did  not 
discover  the  teleplione  by  haphazard. 
His  invention  was  not  an  accident;  it 
was  a  matter  searched  out.  Before  the 
first  telephone  was  made,  Professor 
Bell  had  formulated,  in  his  mind's 
eye,  the  theory  that  electric  currents, 
generated  by  a  voice-vibrated  arma- 
ture in  front  of  an  electromagnet, 
could  be  made  to  produce  electrical 
effects  capable  of  transmitting  speech. 
In  the  workshop  of  Mr.  Charles  Wil- 
liams, Jr.,  109  Court  Street,  Boston, 
on  the  second  day  of  June,  1875,  he 
confirmed  his  theory  in  the  course  of 
his  classical  experiments  with  tuned 
reeds,  made  preparatory  to  an  experi- 
ment with  multiple  telegraph  appara- 
tus.    When,  on  March  10,   1876,  he 


said,  "Mr.  Watson,  come  here;  I 
want  you,"  and  his  words  were  trans- 
mitted over  a  short  length  of  wire 
from  his  laboratory  to  his  bed  room, 
in  the  boarding  house  at  No.  5  Exeter 
Place,  in  Boston,  and  faithfully  re- 
ceived, a  new  era  in  communication 
unfolded. 

Research  and  development,  in  the 
system  which  bears  his  name,  began 
with  Bell.  There  is  a  passage  in  the 
Book  of  Proverbs  which  seems  par- 
ticularly applicable:  "The  honour  of 
kings  is  to  search  out  a  matter." 
That  is  what  Bell  did;  it  is  what  his 
successors  are  still  doing.  His  name 
heads  the  unbroken  dynasty  of  sci- 
entists and  engineers  whose  efforts, 
through    half    a    century,    have    nur- 
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tured  the  telephone  art  from  its  sim- 
ple beginnings  to  the  complex  organ- 
ism which  today  makes  neighbors  of 
more  than  a  hundred  millions  of 
Americans  and,  spanning  the  Atlantic, 
links  the  peoples  of  two  continents  in 
the  bonds  of  speech. 

When  the  telephone  was  born, 
there  was  available  for  use  with  it 
none  of  the  thousands  of  parts  now 
essential  to  a  far-flung  communication 
system.  Knowledge,  of  course,  ex- 
isted of  certain  properties  of  the 
metals,  such  as  copper,  iron,  nickel, 
platinum,  lead,  antimony  and  many 
other  elements  and  organic  materials, 
which  have  subsequently  been  taught 
to  play  their  roles  In  the  vast  modern 
telephone  system;  but  until  the  matter 
of  how  to  utilize  them  in  the  design 
and  construction  of  such  apparatus  as 
cables,  loading  coils,  repeaters  and 
switchboards  had  been  searched  out, 
these  substances  were  as  far  removed 
from  practically  useful  telephonic  ap- 
paratus as  the  words  in  the  dictionary 
are  remote  from  our  classics  of  litera- 
ture. The  possibilities  were  latent; 
the  human  mind  had  not  yet  conceived 
them.  And  the  touch  of  the  artist 
was  needed  to  search  out  the  matter. 
There  were  three  ways  In  which 
the  telephonic  art  in  all  its  various 
phases  might  have  been  developed  to 
meet  operating  needs.  Each  Assocl- 
atetl  Operating  Company  of  the  Bell 
System,  acting  by  Itself,  through  a 
large  additional  force  of  employees, 
and  by  retaining  the  services  of  physi- 
cists, chemists,  mathematicians,  metal- 
lurgists, designing  engineers  and  other 
kinds  of  scientists  and  specialists, 
riiight  have  undertaken  to  develop  Its 
own  methods,  using  its  plant  as  an  ex- 
ptriitu[it;il  laboratory  (perhaps  to  the 


detriment  of  service  to  the  telephone 
user)  and  to  invent  and  design  the 
new  apparatus  constantly  required  to 
meet  the  increasing  and  changing  re- 
quirements of  its  business.  Not  only 
was  new  apparatus  needed,  but  also 
the  best  methods  for  planning  the 
growth  of  the  plant,  for  installing  it, 
for  handling  the  traffic  and  for  con- 
ducting every  branch  of  the  business 
had  to  be  determined  by  trial  and  ex- 
periment, worked  out,  developed  and 
made  practically  applicable.  The  art 
of  telephony  has  always  been  continu- 
ously In  a  state  of  change  and  im- 
provement. So  rapid  has  been  its 
growth  and  so  radical  Its  changes  that 
the  devices  and  methods  of  one  period 
have  been  incapable  of  meeting  the 
needs  of  the  next  period.  If  this  plan 
(each  company  for  itself)  had  been 
followed,  much  duplication  of  effort 
would  have  resulted  and  coordination 
of  plant  and  practices  between  com- 
panies would  have  been  difficult. 

A  SECOND  WAY  would  have  been  for 
each  Associated  Company  to  have 
done  nothing  to  provide  for  its  needs 
In  respect  of  all  these  matters,  hoping 
and  trusting  that  there  might  always 
be  someone,  somewhere,  who  would 
be  in  a  position  to  sell  to  It  something 
that  it  could  use  in  some  way.  Had 
this  plan  been  followed,  such  improve- 
ments as  came  would  have  had  to 
await  the  successful  efforts  of  those 
outside  the  business  of  supplying  tele- 
phone service  and,  consequently,  less 
familiar  with  Its  demands  and  re- 
quirements than  those  more  intimately 
connected  with  it. 

The  third  way  was  for  the  Associ- 
ated Operating  Companies  to  employ 
a  centralized  organization,  working 
all  the  time  for  all  of  them,  to  per- 
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form  all  of  those  things  which  could 
most  effectively  and  efficiently  be  done 
for  all,  in  common,  by  such  a  central 
institution. 

The  greatest  credit  is  due  to  the 
founders  of  the  Bell  System  for  their 
vision  in  selecting  the  last  of  these 
three  ways.  The  merit  of  their  choice 
is  evident  when  the  efficiency  of  tele- 
phone service  and  the  extent  of  its  use 
by  the  public  in  the  United  States  is 
contrasted  with  that  in  other  parts  of 
the  world.  From  the  beginning  this 
plan  has  been  a  most  important  factor 
contributing  to  the  expansion  and  im- 
provement of  the  Bell  System.  A 
remarkable  continuity  has  character- 
ized its  pursuit  of  the  search  for  ad- 
vancement by  means  of  invention  and 
experimentation,  ever  becoming  better 
and  better  coordinated,  as  the  years 
have  passed,  by  the  application  of 
added  experience  in  organization  and 
administrative  methods. 

In  this  work  the  world's  store  of 
general  scientific  knowledge  has  al- 
ways been  utilized  to  the  full,  but  the 
fact  stands  out  that  the  fruits  of  pure 
research  in  the  various  sciences  rarely, 
if  ever,  admit  of  direct  application 
in  telephony.  Skillful  development 
work  frequently  requiring  years  of 
patient  effort  by  highly  trained  engi- 
neers and  specialized  technical  experts 
is  needed  before  some  general  concep- 
tion can  be  translated  and  crystallized 
into  a  definite,  improved  piece  of  ap- 
paratus, system  or  method  capable  of 
practical  utilization  in  the  working 
telephone  system. 

The  enormous  strides  in  all 
branches  of  the  physical  and  other  sci- 
ences that  the  first  quarter  of  the  pres- 
ent century  has  witnessed  have  had 
an  important  reaction  on  the  methods 


The  late  Frederick  L. 
Rhodes   in    ig^y 

of  conducting  development  and  re- 
search work  in  the  Bell  System.  In 
the  early  years,  there  was,  literally, 
no  profession  of  electrical  engineer- 
ing. Such  knowledge  of  electrical 
theory  as  existed  at  that  time  was  so 
incomplete  and  elementary  that  much 
of  the  experimentation  and  design 
could  proceed  only  by  "cut  and  try" 
methods. 

For  example,  the  production  of 
an  improved  induction  coil,  in  1893, 
required  a  series  of  hundreds  of  ex- 
perimental coils  to  be  made,  one  after 
another,  each  differing  slightly  from 
the  others  and  embodying  the  lessons 
learned  from  testing  those  which  pre- 
ceded it.  Only  in  that  way  could  such 
vital  matters  as  the  dimensions  of  the 
core  and  the  best  sizes  of  wire  and 
numbers  of  turns  for  both  primary 
and  secondary  windings  be  deter- 
mined. At  the  present  time,  coil  de- 
sign has  become  much  more  nearly  an 
exact  science  through  the  application 
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of  the  greater  knowledge  that  now 
exists  of  the  physical  laws  of  electro- 
magnetic induction  and  of  the  values 
of  the  various  electrical  and  magnetic 
constants  which  are  involved. 

New  views  as  to  the  composition 
and  structure  of  the  atom  and  increas- 
ing knowledge  of  the  behavior  of 
electrons  whose  very  existence  was 
unsuspected  comparatively  few  years 
ago,  are  placing  new  tools  in  the 
hands  of  the  mathematical  physicists 
of  the  Bell  Telephone  Laboratories 
and  the  Department  of  Development 
and  Research  *  of  the  American  Com- 

*  Combined    with    the   Laboratories   in    1934. 


pany.  To  these  modern  scientific  dis- 
coveries they,  themselves,  have  made 
and  are  making  important  contribu- 
tions for,  in  many  instances,  it  is  be- 
coming necessary  to  advance  the  fron- 
tiers of  pure  science  and  to  solve 
baffling  problems  in  fundamental  re- 
search in  order  to  lay  the  foundations 
for    further    advances    in    telephony. 

No  ONE  can  say  with  assurance  what 
some  of  these  advances  will  be.  We 
only  know  that,  when  realized,  they 
will  contribute  to  a  better  and  broader 
telephone  service. 


Who's  Who  &  What's  What 

{Continued  from  page  71) 

TERLY  for  January  1938  carried  his  con- 
tribution on  the  occasion  of  the  twenty- 
fifth  anniversary  of  the  Plan. 

After  three  years  of  service  in  the  Navy 
as  navigation  instructor  and  navigation  of- 
ficer, John  H.  Page  joined  the  Ohio  Bell 
Telephone  Company  in  1946  as  a  traffic 
assistant.  Various  assignments  in  that  de- 
partment were  followed,  in  1950,  by  trans- 
fer to  the  Public  Relations  Department, 
where  he  was  editor  of  a  news  bulletin 
and  then  of  the  company's  Ohio  Bell 
magazine.  Since  1952  he  has  been  infor- 
mation manager — a  post  enabling  him  to 
garner  both  the  facts  and  the  impressions 
he  sets  down  in  his  contribution  to  this 
issue. 

Starting  with  the  Ohio  Bell  Telephone 
Company  in   1920,  Donald  S.  Bridgman 


transferred  to  the  A.  T.  &  T.  Company  a 
year  later.  Since  then,  in  the  Personnel 
Relations  Department,  he  has  been  con- 
cerned with  technical  and  staff  employ- 
ment, and  in  recent  years  has  been  respon- 
sible for  coordination  of  the  college  em- 
ployment programs  of  the  Bell  System 
companies.  He  is  interested  in  questions 
arising  in  connection  with  military  service 
of  Bell  System  people,  and  his  activities  in- 
clude arranging  for  inspection  and  study  of 
the  Bell  System  by  visitors  from  other 
countries  who  come  here  in  connection 
with  government  programs.  He  partici- 
pates actively  in  the  work  of  organizations 
which  concern  themselves  with  the  gen- 
eral problem  of  the  country's  professional 
and  technical  manpower.  The  present  is 
Mr.  Bridgman's  fourth  contribution  to  this 
Magazine,  his  most  recent  previous  one 
having  been  "Bell  System  Men  and 
Women  on  Active  Duty,"  in  the  issue  for 
Summer  1 951. 
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Who's  Who  &  What's  What 

in  This  Issue 


This  issue's  first  article  is  also  the  first 
exposition  of  the  philosophy  underlying  the 
present  "point  of  view"  concept  of  employee 
information.  John  W.  Cogswell  joined 
A.  T.  &  T.'s  Public  Relations  Department 
in  July  of  1952,  with  the  title  of  employee 
information  manager  and  the  assignment 
of  programming  and  coordinating  employee 
information  activities.  In  preparation  of 
the  article  he  had  the  help  of  his  two  infor- 
mation supervisors:  Joy  F.  Hutton,  who  re- 
turned last  July  to  The  Pacific  Telephone 
and  Telegraph  Company  to  carry  on  the 
same  sort  of  work  there,  and  Walter  A. 
Lehnert,  who  remains  with  him  in  New 
York.  Mr.  Cogswell  joined  the  Commer- 
cial Department  of  the  New  York  Tele- 
phone Company  in  193 1,  and  served  as 
representative  and  as  manager  in  several 
communities  in  the  Long  Island  Area  until 
1944.  Iri  that  year  he  moved  to  the  Up- 
state Area,  where  he  held  posts  as  district 
manager  in  Utica  and  Buffalo  until  be- 
coming division  manager  in  the  latter  city 


in  1949 — the  office  he  left  to  join  A.  T. 
&  T.   three  years  later. 

Special  services  often  require  special  kinds 
of  circuits,  and  Robert  H.  Henderson 
deals  intimately  with  all  kinds  on  the  basis 
of  his  quarter-century  career  in  the  Long 
Lines  Department  and  in  the  Department 
of  Operation  and  Engineering  of  the  A.  T. 
&  T.  Company.  He  started  with  the 
former  in  1924,  and  held  assignments  in 
New  York  and  Buffalo  before  moving,  in 
1928,  to  the  Long  Lines  general  plant  su- 
pervisor's organization  in  New  York.  In 
1935  he  was  appointed  supervisor  of  pro- 
gram transmission,  and  in  1940  supervisor  of 
transmission  maintenance  methods  in  the 
general  plant  manager's  office.  Five  years 
later  he  moved  to  the  O.  &  E.  Department 
of  A.  T.  &  T.,  and  in  1948  became  toll 
service  engineer.  Here  he  works  with 
Long  Lines  and  the  Associated  Companies 
on  radio  and  toll  service  problems.  Not 
only  is  he  concerned  with  the  types  of  cir- 
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cuits  he  describes  in  these  pages  but  he  has 
been  involved  with  mobile  radio  telephone 
service  since  the  Bell  System  entered  that 
field  in  1946. 

CoLi.ABORATioN  between  A.  T.  k  T.'s 
Traffic  Department  and  "the  field"  has 
produced  an  article  which  gives  both  gen- 
eral and  particularized  views  of  the  cur- 
rent problem  of  Bell   System  employment. 

Peter  B.  Howell  began  his  career  with 
the  New  York  Telephone  Company  in  1927 
in  the  Traffic  Department  in  the  Manhat- 
tan-Bronx-Westchester  Area.  After  vari- 
ous field  and  staff  assignments,  he  trans- 
ferred to  the  Long  Island  Area  in  1941  as 
district  traffic  superintendent.  He  later  be- 
came traffic  employment  and  training  super- 
visor, and  supervisor  of  employment  when 
the  hiring  of  all  women  was  centralized  for 
the  area.  Mr.  Howell  has  been  in  A.  T. 
&  T.'s  Traffic  Division  since  October  1945, 
where  he  has  held  various  assignments  as- 
sociated with  recruiting,  employment,  induc- 
tion of  new  employees,  training,  the  reduc- 
tion of  force  losses,  and,  for  a  period,  op- 
erating practices.  Much  of  his  time  is 
spent  in  the  field,  working  with  the  vari- 
ous companies  in  connection  with  their  re- 
cruiting, employment,  and  force  loss  prob- 
lems. 

Clifford  J.  Hedin  was  assistant  statis- 
tician in  the  Minnesota  Area  Accounting 
Department  of  the  Northwestern  Bell  Tele- 


phone Company  when  he  was  given  the 
assignment  of  organizing  the  employee  re- 
cruiting program  in  Minneapolis  and  St. 
Paul  late  in  1952.  He  started  with  that 
company  in  1924  as  a  groundman  in  the 
Construction  Department,  and  in  1929 
transferred  to  the  Accounting  Department, 
where  he  held  various  supervisory  positions 
in  Omaha  and  Minneapolis.  At  present  he 
is  supervisor  of  employment  in  the  Min- 
nesota Area  Traffic  Department. 

An  editor  and  writer  in  Western  Elec- 
tric's  public  relations  organization,  How- 
ard G.  Anderson  is  responsible  for  pre- 
paring and  circulating  informative  articles 
about  the  Bell  System's  manufacturing 
and  supply  unit  to  public  relations  men 
and  women  of  the  Bell  telephone  companies. 
His  introduction  to  the  writing  trade  was  as 
a  newspaper  reporter  in  Allentown,  Pa., 
where  he  spent  much  of  his  time  preparing 
feature  stories  about  the  colorful  inhabitants 
of  that  "PennsyKania  Dutch"  community. 
After  a  three-year  tour  of  duty  as  gunnery 
officer  in  the  Navy,  he  moved  to  California 
for  five  years  of  public  relations  work  in 
the  medical  field.  On  a  trip  P]ast,  he  found 
Western  Electric  during  his  absence  had 
built  a  manufacturing  plant  in  Allentown 
that  was  an  industrial  showplace  of  the  Le- 
high Valley,  and  promptly  decided  he 
wanted  to  remain  and  join  Western  Elec- 
{Continued  on  page   185) 
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New  warehouse  buildings  and  more  efficient  methods  of  handling  telephone  materials, 

such  as  this  "straddle  stacker'  lifting  a  palletized  load,  are  helping  Western  Electric 

overcome  some  of  the  effects  of  inflation.      See  the  article  he<^innin^  on  page  lyo 


Point  of  View"  Is  the  Vital  Element  in  an  Information 
Program  which  Will  Give  Telephone  People  the  Facts  They 
Are  Entitled  to  K?iow  about  This  Business 


Providing  Employees  with 
Information  They  Want 

John  JV.  Cogswell 


The  operator  looked  her  chief  right 
in  the  eye  and  calmly  asked,  "So 
what?" 

There  was  a  pause,  while  the  chief 
operator  got  adjusted  to  this  abrupt 
hitch  in  her  presentation  of  the 
Annual  Report.  Then  she  replied, 
"Why,  it's  important.  It's  the  re- 
port card  on  our  business.  Our  jobs, 
our  benefits,  our  futures  are  wrapped 
up  in  it." 

"But  what  can  I  do  about  it? 
What  if  I  didn't  like  something? 
Would  that  make  any  difference?" 

The  chief  operator  tapped  her  pen- 
cil, troubled.  There  was  an  answer, 
but  she  couldn't  put  it  into  words 
quickly  for  this  outspoken  youngster. 
Chances  are  she  sighed  and  tried  to 
get  back  on  the  subject.  But  it  was 
hard  going,  because  her  line  of  com- 
munication had  been  snapped. 

We  do  not  mean  to  present  the 
chief  operator  in  a  poor  light,  for, 
in    all    truth,    she    could    have    been 


any  one  of  us,  in  any  department. 
But  the  questions  the  operator  raised 
are  basic.  What  kinds  of  infor- 
mation do  employees  want?  Who 
does  care?  Why?  How  impor- 
tant is  it?  Does  it  make  any 
difference? 

Any  employee,  no  matter  how  long 
he  is  around,  absorbs  a  good  deal  of 
general  information  about  the  busi- 
ness over  and  above  the  specific  de- 
tails of  his  job.  This  experience  fac- 
tor builds  up  for  the  individual  a 
personal  pattern  of  knowledge  and 
understanding.  It  emphasizes  the 
fact  that  no  single  project  can  ade- 
quately do  the  employee  information 
job. 

It  is  natural  to  be  concerned  about 
the  feelings  employees  have  about  the 
telephone  business,  and  the  way  they 
pass  them  on  to  others.  You  want 
those  feelings  to  be  loyal  and  favor- 
able, but  such  a  reflection  doesn't 
come    automatically.      You    have    to 
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earn  it,  bv  the  things  you  do  and 
the  things  you  say. 

The  main  interest  here  is  in  the 
things  that  are  said,  the  planned  in- 
formation that  people  receive.  Is  it 
effective?  Are  they  getting  as  much 
as  they  want?  Is  the  best  possible 
job  being  done? 

Our  expressed  intention  is  to  let 
employees  know  what's  going  on  in 
the  business;  what  the  problems, 
plans,  and  accomplishments  are.  To 
do  this,  certain  information  is  added 
to  the  informal  experience  stream  we 
have  described.  In  the  case  of  the 
young  operator,  this  effort  entailed 
careful  preparation  and  appropriate 
visual  aids.  It  was  in  line  with  a 
perfectly  sincere  management  convic- 
tion that  a  clear  understanding  is  to 
the  employee's  interest  as  well  as  the 
company's. 
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But  the  employee  said,  in  effect, 
"That's  got  nothing  to  do  with  me." 
You  might  retort,  "She's  young. 
She's  fresh.  We  can  forget  her. 
She's  got  a  steady  boy  friend  and 
won't  be  with  us  long." 

You  would  be  sadly  wrong.  This 
girl  will  be  with  us  as  long  as  she 
lives.  She  will  be  a  moving,  talking 
unit  of  our  society,  with  full  right 
and  plenty  of  will  to  express  herself. 
She  will  be  an  authority  on  telephone 
matters  because  she  worked  for  the 
telephone  company.  And  her  opin- 
ion will  carry  weight  with  her  family, 
other  customers,  friends  and  neigh- 
bors. If  you  dismiss  this  girl  as  an 
isolated  case,  without  investigating 
further,  you  are  plunging  your  head 
deep  in  the  sand. 

Let's  go  back  to  that  little  meet- 
ing. The  chief  operator  talked.  She 
said.  In  effect,  "Here  Is  something 
significant  to  you.  Please  listen." 
Obediently,  the  girl  listeneci. 
In  the  majority  of  cases,  that 
would  have  been  that.  But  not 
this  youngster.  She  never  heard 
of  "two-way  communication,"  but 
she  felt  entitled  to  her  say.  So 
she  talked  back. 

"There  are  two  sides  to  this," 
she  Implied. 

Values  of  Tu'o-JFay 
Conimu  nication 

Thk  rksult  left  the  chief  puz- 
zled ami  disturbed  and  a  little 
hurt.  No  one  likes  his  good  in- 
tentions to  get  trampled  flat.  But 
her  state  of  mind  can  improve  If 
she  realizes  the  girl  did  her  a 
favor. 

P'or   what    she    said    amounted 
to  "You  assume  I'm  Interested  In 
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big  figures  and  percents  because  you 
are.  You  act  disappointed  and  in- 
dignant when  I'm  not.  You'd  have 
saved  a  lot  of  work  if  you'd  taken  the 
trouble  to  ask  me  first." 

Hmm.  Was  she  asked?  Did  any- 
one take  the  trouble  to  find  out  what 
she  and  all  her  co-workers  in  Ac- 
counting and  Commercial  and  Plant 
wanted  from  their  side?  In  all  hon- 
esty, probably  not.  There  was  a 
great  deal  of  talking  being  done  but 
not  very  much  listening. 

Yet,  all  of  us  are  vitally  interested 
in  having  the  work  experience  of  em- 
ployees form  for  them  a  favorable 
opinion  about  the  company.  It  is  not 
reasonable  to  expect  this  job  satisfac- 
tion unless  their  ideas  are  taken  Into 
account,  too. 

Let's  heed  the  operator's  sugges- 
tion and  take  a  good  look  at  the  other 
side.  Let's  say  to  her  and  all  her 
fellow-workers,  "Please  tell  us  what 
you  would  like  to  know  about  the 
telephone  business." 

Actually,  this  has  already  been 
done  in  a  few  Bell  System  companies. 
While  more  information  is  needed, 
what  has  been  learned  all  points  in 
one  direction.  Overwhelmingly,  em- 
ployees first  want  to  know  about  the 
close,  personal  things  which  touch 
them.  They  are,  in  fact,  no  different 
from  any  other  human  beings  on 
earth, 

A  realistic  analysis  of  Employee 
Information  must  recognize  this  basic 
truth :  never  lose  sight  of  employee 
self-interest  in  any  informative  effort 
we  make.  Let's  go  over  to  the  near- 
est blackboard  right  now,  print  a 
large  number   "i"  on  It,   and  write: 

"Things  that  affect  employees  per- 
sonally," 

The  customer  opinion  studies  that 


have  been  conducted  for  a  number  of 
years  show  that  this  business  enjoys  a 
great  deal  of  public  trust  and  confi- 
dence. We  are  coming  more  and 
more  to  realize  how  much  of  this  Is 
due  to  the  part  employees  play  as 
living  testimonials  to  our  good  serv- 
ice, good  citizenship,  and  good  em- 
ployment. 

What  Is  the  E?tip/oyee* s 
Role? 

But  how  much  Is  really  known 
about  their  part?  What  questions  do 
friends,  acquaintances  and  customers 
ask  employees?  Do  they  have  the 
answers?  Do  they  need  or  want  any 
help  In  this  direction?  What  are 
their  understandings  and  misunder- 
standings?    Do  they  have  doubts? 

Some  attempts  have  been  made  to 
get  the  answers  to  these  questions  by 
Interviewing  employees.  While  more 
studies  are  needed  in  this  significant 
area,  the  few  that  have  been  made 
agree  in  their  conclusions.  Employ- 
ees do  talk  often  to  others  about 
the  telephone  business.  They  are 
asked  most  frequently  about  service, 
charges,  and  employment.  And  the 
majority  of  those  interviewed  said 
yes,  they  needed  help  to  answer  fully 
the  questions  they  got. 

It's  time  to  go  to  the  blackboard 
again.  After  the  figure  "2"  let's 
add : 

"Subjects  friends  or  customers  are 
Interested  in  hearing  about," 

Employee  Information  has  been 
looked  at  now  from  the  employee's 
view  and  the  customer's  view.  Is 
there  anything  else? 

What  about  the  company  side? 
To  pay  attention  only  to  what  em- 
ployees   say    they    want    would    be 
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just  as  one-sided  as  the  example  we 
started  out  with.  The  employee  has 
no  way  of  knowing  about  many  kinds 
of  information — new  developments, 
particular  progress  and  results,  fu- 
ture plans,  and  so  on.  How  can  he 
or  she  express  a  desire  for  them? 

Obviously,  however,  any  employee 
has  some  degree  of  'interest  about 
what's  going  on  in  the  business,  if 
only  because  his  or  her  welfare  is 
for  the  time  being  tied  up  with  the 
company's.  Few  human  urges  are 
stronger  than  the  yen  to  "be  in  the 
know,"  and  even  If  he  or  she  hasn't 
expressed  a  need,  management  has  an 
obligation  to  see  that  the  story  is 
offered. 

So  the  list  cannot  be  complete  with- 
out a  third  point  on  the  blackboard: 

"Useful    background    information. 


whether  or  not  the  em- 
ployee has  expressed  a 
need." 

Information  Must  Be 
Available 

Underlying  the  three 
points  already  listed  on 
the  blackboard  is  an- 
other important  factor. 
Whether  or  not  infor- 
mation is  given  out,  or 
the  employee  asks  for 
It,  It  must  be  perfectly 
clear  that  it  is  always 
available.  Employees 
have  no  incentive  to  be 
good  public  representa- 
tives unless  their  expe- 
riences within  the  busi- 
ness make  them  want 
to.  And  if  the  em- 
ployee knows  that  when 
he  wants  an  answer  he 
can  have  it — and  his  experience  con- 
sistently backs  this  up — then  you 
have  gone  a  long  way  toward  your 
objective  of  earning  his  respect  and 
loyalty. 

Let's  print  "Availability"  across 
the  bottom  of  the  blackboard,  and 
emphasize  It. 

Now,  we  believe,  you  have  an  out- 
line for  the  fundamentals  of  em- 
ployee information.  The  best  judg- 
ment of  people  within  and  without 
the  business,  as  well  as  every  scrap  of 
valid  study  data  available,  supports 
this  conclusion.  It  can  be  expressed 
in  one  sentence  this  way: 

Employee  Information  is  that  part 
of  the  continuous  development  of  an 
employee  that  satisfies  his  wants  and 
needs  for  a  greater  understanding  of 
what  goes  on  in  the  business. 
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If  all  three  elements — the  employ- 
ee's desires,  the  public's  desires, 
and  the  company's  desires — had  been 
present  in  proper  proportion,  the 
young  operator  would  not  have 
thrown  a  monkey  wrench  into  her 
chief's  presentation. 

With  this  understanding,  what  is 
the  most  practical  way  to  put  this 
basic  approach  to  work?  Is  it  really 
as  simple  and  clear  as  it  seems? 
How  far  is  it  between  those  words 
written  on  the  blackboard  and  the 
young  operator  in  the  workaday  at- 
mosphere of  her  office? 

If  you,  as  a  supervisor,  agree  that 
the  evidence  is  plain  and  the  conclu- 
sion reasonable,  could  you  start  to- 
morrow helping  other  supervisors  put 
it  to  work?  Could  you  deal  with  the 
questions  you  would  inevitably  get 
from  them?  Could  you  make  such  a 
viewpoint  stand  up  in 
the    day-to-day    life    of 


"That  means  along  existing  chan- 
nels, then?" 

"Right,"  you  reply,  "Like  induc- 
tion and  training,  and  day-to-day  su- 
pervision." 

"Now  let  me  get  this  straight. 
You  want  the  information  in  these 
activities  to  reflect  what  employees 
are  interested  in  as  well  as  what  man- 
agement wants  them  to  have?" 

"Yes."  You  realize  that  leaves 
out  a  thing  or  two,  but  it's  the  main 
idea. 

"That  means  we  have  to  be  sure 
about  what  employees  really  want?" 

You  nod. 

"But  don't  we  know  that  already? 
Aren't  we  passing  out  information 
all  the  time?" 

"Sure.  You  may  be  doing  exactly 
what  we're  talking  about.  But,"  you 
point   out,    "there    are   many   indica- 
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How  Do  You  Go 

About  It? 

The  first  question 
they  would  be  likely  to 
ask  you  might  well  be 
the  $64  one:  "The  ap- 
proach sounds  reason- 
able, but  how  do  you 
go  about  doing  it?" 

Well,  it's  obvious  that 
no  concept  can  earn  a 
place  in  our  business 
unless  it  will  fit  the  pat- 
tern of  our  normal  op- 
erations. So  you'd  be 
on  safe  ground  to  an- 
swer the  question  with, 
"Just  like  any  new  prac- 
tice." 
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tions  that  not  everyone  is  doing  it." 
And  if  you  have  sat  in  on  a  non-man- 
agement meeting  and  heard  people 
discuss  freely  what  they  want  to 
know,  you  would  be  able  to  back  this 
up  with  plenty  of  specifics. 

"Hmm,"  muses  y  o  u  r  friend. 
"Well,  all  right.  I  guess  I  can  see 
what  you're  driving  at — fit  it  into 
our  normal  operations.  Will  that 
do  it?" 

When  you  realize  how  powerful 
informal  channels  of  communication 
are,  your  own  experience  will  lead 
you  to  reply,  "Just  fitting  it  into  nor- 
mal operations  isn't  enough.  Super- 
visors in  their  day-to-day  contacts  do 
a  lot  of  talking  about  the  business. 
If  they  don't  have  the  employee  in- 
formation point  of  view,  the  material 
they  pass  along  isn't  likely  to  take. 
We've  all  had  to  become  safety  su- 
pervisors, haven't  we?  Why  not  in- 
formation supervisors?" 

"Now,  wait  a  minute,"  says  your 
friend  in  alarm,  "We're  up  to  our 
ears  already." 

"You  took  on  safety,  didn't  you?" 
you  ask. 

"That's  different.  That's  tangi- 
ble. You're  talking  now  about  some- 
thing much  harder  to  pin  down.  A 
long-range  thing." 

At  this  point,  you  get  a  bright  idea. 
"How  long,"  you  ask,  "has  safety 
been  going  on?" 

"I  don't  remember,  exactly." 

''The  idea  was  started  about  igi6. 
It  shaped  up  in  the  nineteen-twenties . 
Our  safety  creed  was  coined  in  1937. 
Wouldn't  you  call  that  long  range? 
It's  over  thirty  years." 

"Well,  yes.  But  somehow  I  can't 
get  this  information  function  down 
to  earth,  the  way  I  can  safety.  Can 
you  give  me  an  example?" 


"I  just  did,"  you  say  calmly. 

"You   .   .   .  what?" 

"I  gave  you  some  history  on  the 
safety  program,  so  easily  and  natu- 
rally you  didn't  even  realize  you  were 
getting  information.  I  didn't  make 
a  big  deal  out  of  it.  I  just  took  ad- 
vantage of  an  opportunity.  Timed 
it,  too.     Six  seconds." 

Ifs  a  Point  of  View 

There  may  well  be  a  thoughtful 
pause.  Then  your  point  is  apt  to 
be  played  back  to  you  in  some  such 
way  as  this:  "You  mean  never  losing 
a  chance  to  pass  out  some  background 
or  explanation,  as  long  as  it  fits  at 
the  time.  You're  really  talking  about 
a  point  of  view!' 

"I  guess  I  am." 

"But  I  think  I  have  that  point  of 
view  now." 

"I  hope  you  do.  If  so,  your  re- 
sults should  reflect  it,  and  others 
ought  to  know  about  it." 

Even  so,  if  this  supervisor,  or  an- 
other like  him,  were  to  sit  in  and  lis- 
ten to  employee  comments  freely  ex- 
pressed, chances  are  his  views  would 
alter. 

He'd  hear  that  many  employees 
tend  to  retain  information  better  if 
It  is  given  to  them  orally.  That 
people  lose  confidence  in  supervisors 
who  don't  seem  to  have  the  answers. 
That  they  don't  understand  some 
things  we  take  for  granted.  That 
employees  prefer  simple,  clear,  one- 
at-a-time  explanations.  That  em- 
ployees are  eager  to  make  suggestions 
that  may  help  with  company  prob- 
lems. And  finally,  he'd  feel  the  real 
enthusiasm  that  such  meetings  gen- 
erate among  both  employees  and  su- 
pervisors. 
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When  you  say  that  oral  Informa- 
tion is  much  better,  more  effective, 
than  written,  don't  forget  that  writ- 
ten Is  the  basis  of  all  our  effort  and 
can  never  be  replaced.  But  an  infor- 
mal, face-to-face  contact  is  usually 
much  more  compelling  than  the  lec- 
ture or  "telling"  kind.  Why?  It  Is 
warm.  It  Is  personal,  It  allows  for 
two-way  movement  of  questions  and 
answers  and  Ideas. 

It  can  be  elaborately  described  In 
terms  of  identification,  recognition 
and  participation,  in  terms  of  the  an- 
ecdotal rather  than  the  rational  ap- 
proach— but  all  that  really  means  is 
that  human  beings  are  more  Inter- 
ested in  themselves  and  other  human 
beings  than  anything  else  on  earth. 
And  when  you  take  advantage  of  that 
fact  you  can't  help  but  be  heard. 

Self-interest  Is  Powerful 

We  all  know,  also,  the  power  of 
self-interest.  You  read  about  a  flood 
control  project  authorized  back  in 
Washington,  D.  C.  Interesting,  but 
hardly  something  to  bring  you  out  of 
your  chair.     But  a  few  months  later. 


when  a  government  bulldozer  chuffs 
up  to  your  property  line   .   .   . 

What  Is  the  practical  wav  to  put 
this  point  of  view  to  work?  Take 
the  young  operator,  who  heard  about 
a  rate  of  return  expressed  In  percent 
of  total  capitalization  aggregating 
hundreds  of  millions  of  dollars — 
about  a  financially  healthy  telephone 
company — something  about  stocks 
and  bonds — and  she  backed  away 
from  this  kind  of  Information. 

She's  a  toll  operator.  To  her,  the 
world  of  business  finance  Is  quite  re- 
mote. Her  day  is  crowded  with 
cords,  keys,  toll  tickets,  and  all  the 
fascinating  experiences  of  bringing 
people  together  at  the  switchboard. 
Including  those  who  don't  seem  to 
know  the  number  they're  calling. 

Walt — how  about  that  as  an  Idea? 

She  has  heard  a  lot  about  the  call- 
by-number  program.  She  places  calls 
for  some  customers  who  don't  have 
the  number  they  want.  She  knows 
how  circuits  are  held  up  while  the 
number  is  being  found — how  much 
additional  work  Is  required  by  Infor- 
mation  and   other  operators.      She's 
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fully  aware  of  what  her  company  is 
doing  to  improve  call-by-number  per- 
formance. The  whole  subject  is  as 
close  to  the  operator  as  her  headset. 

This  ought  to  be  a  "natural" ! 
How  about  the  dollars  in  circuit  time 
and  the  services  of  other  people  re- 
quired on  calls  not  placed  by  num- 
ber? It's  expensive  not  to  encourage 
calling  by  number.  Such  expense  is 
a  big  item  in  the  company's  year- 
round  operations.  It's  here — in  the 
Annual  Report — and  one  of  the  items 
we  must  allow  for  in  the  rate  struc- 
ture. 

Call-by-number  is  a  familiar  sub- 
ject and  right  here  at  the  switch- 
board less  than  a  cord's  length  away 


are  the  means  to  relate  the  company's 
operations  and  financial  health  to  it. 

But  yon  don't  do  all  the  talking. 
If  necessary,  you  bite  your  tongue  to 
avoid  it.  Because  there  are  two  sides 
to  this  thing,  and  she  has  some  ques- 
tions, and  some  opinions,  too.  And 
you  are  now  committed  to  lean  over 
baclcwards  to  give  her  a  chance  to 
participate. 

When  you  are  through,  she  says, 
"Gee,  I  didn't  know  all  that."  Or, 
"That's  interesting."  Or,  "Now  I 
see  why."  Perhaps — because,  after 
all,  you  have  been  answering  ques- 
tions she  raised — she  says,  "Thanks," 
and  really  means  it. 

Why  shouldn't  she?    This  talk  has 


1953 


Providing  Information 


137 


tied  Into  her  day-to-day  work.  It  will 
enable  her  to  answer  questions  her 
friends  might  bring  up.  It  has  been 
clear  enough  for  her  to  understand 
while  holding  her  interest.  It  has  en- 
abled her  to  take  part  In  one  of  life's 
most  satisfying  experiences — a  shar- 
ing of  Ideas  and  opinions.  She  has 
learned  something  more,  perhaps, 
about  the  background  of  the  call-by- 
number  program.  She  has  also 
learned — without  even  being  con- 
scious of  being  told — something  about 
good  management  judgment  and  the 
company's  approach  to  one  aspect  of 
its  rate  problem. 

Is  she  likely  to  say  "So  what?" 
now? 

Or  take  something  the  operator 
herself  has  expressed  an  Interest  In. 
Once  she  asked  you  about  promo- 
tions. Promotions  are  related  to  a 
large  degree  to  the  growth  of  the 
business.  The  last  few  years  tell  an 
impressive  story.  So  will  the  next 
few — assuming  the  company  attracts 
the  capital  for  the  new  equipment 
needed   for  growth.      The   ability  to 


do  that  Is  tied  directly  into  the  finan- 
cial health  of  the  company.  In  an- 
swering her  question,  you  are  telling 
her  much  of  the  story  contained  In 
the  Annual  Report.  Perhaps  you 
don't  even  mention  rates  directly. 
But  the  point  Is  made  in  a  reasonable 
and  natural  manner.  And,  best  of 
all,  she  Is  learning  that  the  Informa- 
tion Is  readily  available  to  her. 

This  kind  of  communication  does- 
n't fail.  It  is  what  is  meant  by  under- 
standing and  using  Employee  Infor- 
mation to  Its  fullest  advantage.  It 
means  making  sure  you  know  what 
the  employee  really  wants  and  needs, 
then  filling  those  desires  promptly, 
clearly,  and  completely. 

When  expressed  as  a  continuing 
point  of  view  by  the  supervisor,  and 
supported  consistently  in  written  ma- 
terial, this  has  a  striking  effect  on 
morale.  In  the  last  analysis,  what  Is 
more  important  to  the  public  rela- 
tions or  the  productivity  of  the  busi- 
ness than  the  morale  of  the  people 
who  are  Its  greatest  asset? 


Many    T/wusands   of  Little- K?iow/i   Circuits^   Performing 

Unusual  Tasks  of  Special  Importance^  Need  Extraordi/iary 

Measures  of  Protection  and  Maintenance 


Keeping  Our  Dispatch-Type 
Services  Ever  Ready 


Robert  H.  Henderson 


Few  people,  even  in  the  telephone 
industry  itself,  realize  the  broad 
scope  of  the  services  furnished  by 
Bell  System  companies.  The  first 
thought  is  of  the  telephone  as  it  is 
encountered  in  day-to-day  living, 
where  lifting  the  instrument  brings 
the  familiar  "number  please?"  or 
the  dial  tone.  Yet  besides  this  uni- 
versally recognized  service,  there  are 
hundreds  of  thousands  of  almost  un- 
known circuits  and  channels  furnished 
by  the  telephone  companies  the  coun- 
try over. 

Probably  the  least  well  known  of 
these  are  what  have  been  called  "dis- 
patch-type services."  They  are  dif- 
ferent from  your  home  or  business 
telephone  in  many  ways.  The  big- 
gest difference  is  that  these  particu- 
lar services  do  not,  in  general,  connect 
with  other  Bell  System  telephones. 
In  fact,  many  of  them  do  not  even 
have  a  telephone  or  any  other  Bell 
System   equipment   at  the   customer's 


office.  Each  is  designed  and  engi- 
neered to  fit  the  customer's  require- 
ments, whatever  they  may  be,  and 
protection  and  maintenance  are  then 
built  around  each  circuit,  following 
the  general  patterns  that  have  been 
evolved.  But  always  the  customer's 
special  problems  and  service  require- 
ments are  kept  in  mind. 

Such  dispatch-type  services  cover  a 
broad  range  of  uses.  Some — the  pipe 
line  networks,  electric  power  grids, 
and  railroad  system  services — were 
described  here  in  a  recent  article.* 
The  others  are  equally  important  to 
us  all  in  our  day-to-day  lives,  but  they 
may  not  be  as  well  known. 

Among  the  latter  are  the  various 
services  for  the  Armed  Forces,  in- 
cluding the  facilities  in  the  Air  De- 
fense Command  and  Strategic  Air 
Command  networks  which  would  be 
used  to  alert  our  defense  forces  for 


*  "Communications  for  Right-of-Way  Compa- 
nies," Macazine,  Spring  1953. 
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Zo^^r/  dispatchers'   hoards   coutrolli)ig  large  electric  power  distribution   yietworks  have 
supervisory  control  circuits^  telemetering  circuits^  and  talking  circuits  to  important 

generating  and  switching  stations 


warding  off  attacks  and  retaliating 
against  an  enemy.  Some  connect  ra- 
dar search  locations — constantly  on 
watch  for  approaching  planes — with 
their  direction  centers,  interconnect 
these  direction  centers,  and  connect 
them  to  the  filter  centers  that  plot 
the  location  of  all  planes  spotted. 
Others  interconnect  these  filter  cen- 
ters, to  assure  coordination,  and  con- 
nect some  of  the  civilian  airplane 
spotters  at  observation  posts  with 
their  filter  centers,  to  facilitate  re- 
porting of  plane  positions.  Still  oth- 
ers connect  these  strategic  locations 
to  various  echelons  of  command. 


Another  group  stand  ready  to 
transmit  the  command  "Scramble" 
as  waiting  pilots  and  planes  are  alert 
to  take  off  and  intercept  any  plane  not 
properly  identified.  Anti-aircraft  ar- 
tillery command  locations  are  also 
connected  with  their  batteries  and 
their  spotting  locations,  and  other 
circuits  connect  them  to  the  air  de- 
fense  direction  centers. 

Emanating  from  the  Air  Defense 
Control  Centers  are  the  Civil  and 
Military  Air  Defense  Warning  net- 
works, which  arc  designed  to  alert 
the  public  and  those  responsible  for 
their  safety.      Among  these   are   cir- 
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Pipe  line  -pumping  stations^  impressive 
and  often  remote  installations^  receive  oper- 
ating instructior^s  fro?n  their  dispatchers 
over  specially  designed  telephone  circuits 


cuits  to  Civilian  Defense  headquar- 
ters locations  in  key  cities,  and  the 
"Bell  and  Lights"  circuits  that  dis- 
seminate the  warning  from  these 
points  to  other  communities  and  to 
important  industrial  and  governmen- 
tal units  within  the  community.  Such 
important  links  in  the  defense  chain 
as  siren  control  circuits  and  the  en- 
tire Civil  Defense  wire  line  network 
are  included. 

Equally  important  dispatch-type 
circuits  which  have  for  years  played 
a  very  important  day-to-day  role  in 
the    lives    of    many    are    the    various 


services  we  furnish  to  the  Civil  Aero- 
nautics Administration,  which  con- 
tinuously guard  the  air  lines  so 
many  Americans  travel  in  complete 
confidence. 

C.A.A.  teletypewriter  circuits  span- 
ning the  country  collect  basic  weather 
data.  After  it  is  analyzed  and  assem- 
bled, significant  weather  information 
and  maps  are  transmitted  to  airports, 
where  they  serve  for  the  guidance  of 
pilots.  Specially  designed  telephone 
circuits  are  used  to  transmit  flight 
plans  and  coordinate  and  control  the 
movement  of  planes  in  flight.     Also 
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in  this  category  are  the  circuits  to 
omnirange  and  other  radio  beacons 
and  those  connecting  controllers  to 
the  radio  transmitters  linking  them 
with  planes  in  flight. 

Even  so  brief  a  listing  as  this  con- 
firms the  earlier  statement  that  "dis- 
patch-type services"  have  a  signifi- 
cance for  all  of  us  which  is  far  greater 
than  is  appreciated  by  any  save  those 
immediately  "in  the  know." 

Where  They  Go 

This  wide  variety  In  the  kinds  of 
"dispatch-type"   circuits   and  services 


is  only  part  of  the  story.  The  circuits 
vary  greatly  in  length.  At  the  one 
extreme  is  a  simple  talking  circuit 
perhaps  connecting  a  power  dis- 
patcher on  one  floor  of  a  building 
with  a  man  who  can  operate  switches 
on  another  floor  of  the  same  build- 
ing. At  the  other  may  be  a  far- 
flung  "party  line"  circuit  that  con- 
nects a  pipe-line  dispatcher  in  Texas 
with  "gathering  points"  in  that  area 
and  compressor  ("booster")  stations 
along  the  way  and  with  distribution 
or  sales  points  perhaps  2,000  miles 
away.     Again,  there  are  circuits  that 


Left:  Anti-aircraft  gun  positions 
such  as  these  are  connected  with 
command  and  other  locations  by 
telephone  circuits.  Below:  An 
Air  Defense  Control  Center 
in  operation  as  the  General  pre- 
pares to  send  out  an  alert 
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by  means  of  pulses  or  spurts  of  cur- 
rent will  read  meters  a  short  distance 
away,  and  others  that  by  means  of 
similar  signals  will  open  and  close 
valves  or  start  and  stop  motors  hun- 
dreds of  miles  away. 

The  points  served  are  scattered 
from  one  end  of  the  country  to  the 
other,  and  in  many  parts  of  Canada 
as  well.     All  manner  of  places   are 


included:  swamp  and  desert,  city  and 
wide-open  prairie,  mountain  top  and 
power  dam,  remote  Armed  Forces 
bases  whose  very  locations  are  "clas- 
sified" information,  and  metropoli- 
tan air  fields.  Some  locations  are 
reached  only  by  radio  or  by  a  long 
open-wire  line,  while  for  others  in 
highly  developed  areas  there  is  a 
choice  of  many  routes.  Conditions 
at  these  spots  also  present  great  con- 
trasts:  a  comfortable  business  ofl'ice, 
the  noisy  control  tower  at  an  airport, 
a  pumping  station  where  the  atmos- 
phere is  explosive  and  the  slightest 
spark  would  spell  catastrophe,  an 
Army  installation  where  the  mainte- 
nance people  must  receive  govern- 
ment clearances  before  they  are  per- 
mitted to  work. 

All  these  circuits  have  one  thing 
in  common.  They  must  be  ready  for 
immediate  use  whenever  they  are 
needed,  and  they  must  be  free  from 
interruptions  and  interference.    Tele- 


17.  ff".  <f?   f>  l'^   f>   "f*  Wjl 


Above:  Guards  placed  over  protectors  and  heat  coils  and  split  sleeves  on  terminals  of 

dispatch-type  services  at  a  main  frame.      These  termi)ials  will  he  avoided  in  routine 

line  insulation  testing.     Below:  Split  fiber  sleeves  on  termiiials  at  a  distributing  frame 

to  prevent  accidental  contact  while  working  on  adjacent  terminals 
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phone  people  everywhere  keep  this 
goal  constantly  in  mind  and  strive  to 
achieve  it — in  spite  of  the  elements, 
occasional  human  error,  and  equip- 
ment failure. 

How  do  we  go  about  trying  to 
meet  this  objective  of  keeping  all 
these  circuits  constantly  ready  for 
customers'  use?  There  are  three 
keys  to  this:  protection,  preventive 
maintenance,  corrective  maintenance. 

Protection 

With  telephone  lines  and  cables, 
as  with  highways,  there  is  usually 
more  than  one  route  between  two 
points  and  frequently  there  are  sev- 
eral. If  a  customer  has  several  serv- 
ices between  two  points,  generally 
some  are  routed  over  one  of  these 
voice  highways  and — as  a  precaution 
against  any  sort  of  tie-up — the  others 
are  sent  over  another  voice  highway. 
In  any  case,  plans  are  made  in  ad- 
vance of  trouble  to  reroute  or  detour 
each  service  to  another  "highway." 
This  is  one  general  form  of  protection. 
Burled  and  underground  telephone 
cables  require  protection  of  a  special 
kind.  After  these  cables  are  plowed 
into  the  ground  or  placed  in  conduit, 
there  Is  no  visible  evidence  of  their 
location,  and  they  seem  to  be  fair 
prey  for  all  manner  of  people  who 
are  set  on  digging.  Operators  of 
trenching  machines  and  earth  moving 
machinery,  oil  well  drillers,  farmers 
setting  fence  posts  or  laying  drain 
tile,  highway  crews  driving  markers 
or  doing  road  construction  work,  gas 
and  water  companies  laying  pipe — all 
seem  to  be  drawn  toward  these  cables 
as  iron  to  a  magnet.  Preventing 
damage   to   the   cables   and   avoiding 
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interruption  to  the  circuits  in  them 
Is  a  never  ending  task. 

When  underground  cables  are  first 
run,  signs  and  markers  are  placed 
at  highway  crossings,  property  lines, 
and  other  vulnerable  points.  Regu- 
lar visits  are  made  to  property  own- 
ers whose  land  they  cross,  requesting 
them  to  notify  the  telephone  company 
before  starting  any  work  that  might 
result  In  damage,  and  similar  visits 
are  made  to  contractors,  highway  de- 
partment officials,  other  utilities — in 
short,  anyone  who  digs  regularly. 
Bureaus  that  issue  digging  permits 
are  provided  with  rubber  stamps 
which  suggest  that  contacts  be  made 
with  the  telephone  company  before 
digging  operations  are  started. 

Some  men  spend  their  entire  time 
going  back  and  forth  along  cable 
routes,  watching  for  any  activities 
that  might  cause  trouble.  In  some 
hard-to-cover  areas  where  there  is  a 
great  deal  of  digging  activity,  air- 
planes make  regular  flights  over  the 
routes  of  some  cables,  watching  for 
potentially  damaging  operations. 

Protection  Inside  telephone  offices 
Is  as  essential  as  the  protection  of 
cables.  Much  of  this  starts  with 
the  office  records  that  show  the 
assignment  of  Individual  services. 
The  records  carry  special  notations 
and  warnings  regarding  dispatch-type 
services.  These  constitute  a  very 
important  type  of  protection,  as  they 
warn  anyone  having  occasion  to  con- 
sult them  of  the  class  of  service  and 
the  special  precautions  that  must  be 
observed,  and  are  the  basis  for  the 
protection  given  these  services  in  the 
telephone  offices. 

Every  circuit  or  service  is  usually 
made  up  of  a  number  of  components. 
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Every  terminal  of  each  component  in 
the  office  and  at  the  many  cable  ter- 
minals along  the  cables,  and  every 
"testing  jack  appearance"  of  the  cir- 
cuit in  the  office,  is  a  potential  source 
of  interruption,  so  these  various  ap- 
pearances must  be  protected. 

Use  of  Special  Guards 

This  phase  of  protection  consists 
broadly  of  covering  these  various  ter- 
minals and  jacks  with  guards,  to  pre- 
vent accidental  contact  with  them  and 
to  warn  workmen  that  these  termi- 
nals or  jacks  carry  circuits  that  re- 
quire special  precautions.  These 
guards  take  a  variety  of  forms  and 
have  been  designed  to  fit  snugly;  but 
they  are  also  designed  to  be  removed 
quickly  when  tests  must  be  made  or 
the  circuit  must  be  rearranged.  Dis- 
tinctive colors  or  shapes  are  often 
used  to  carry  a  message  to  the  tester. 
The  question  may  well  be  asked, 
"Why  single  out  some  circuits  for 
special  protection?  Aren't  all  tele- 
phone services  and  circuits  impor- 
tant?" Of  course  all  telephone  lines 
are  important,  and  all  telephone  em- 
ployees know  it!  Certain  testing 
techniques,  however,  are  entirely  sat- 


least  cause  a  considerable  amount  of 
confusion. 

Preventive  Maintenance 

Many  parts  of  the  telephone  plant 
require  regular  attention,  to  assure 
that  they  are  working  at  their  maxi- 
mum efficiency — or  to  restore  them 
to  that  condition.  Some  of  these  op- 
erations are  simply  routine  preven- 
tive maintenance,  and  are  designed 
to  anticipate  causes  of  service  inter- 
ruption.* 

Your  telephone  service  uses  some 
facilities  that  are  provided  for  your 
exclusive  use,  and  some  that  are 
shared  with  many  others.  Your  tele- 
phone instrument  itself  and  the  pair 
of  wires  that  connects  it  to  the  cen- 
tral office — if  you  have  an  individual 
line — are  in  the  former  category.  In 
the  latter  are  included  some  of  the 
switching  equipment  at  the  central 
office  known  as  common  equipment, 
the  trunks  between  your  central  of- 
fice and  others,  and  the  various  toll 
or  long  distance  circuits  you  may  use 
occasionally.  Even  the  pair  of  wires 
assigned  exclusively  to  you  is  in  use 
less  than  the  entire  24-hour  day 
(though  you  may  sometimes  ques- 
tion this),  and  in  between  calls  it  can 


isfactory  for  some  services  and  not     u„  "Kr^^^^„r^.^"  ^^    ^i      ^        •   j    r 
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for  others.  The  special  protective 
measures  take  into  account  the  spe- 
cial requirements  of  dispatch-type 
and  other  selected  services  and  are 
not  unlike  the  "stop  street"  and  other 
traffic  signs  along  the  highways.  A 
"Stop.  Proceed  with  caution"  sign 
is  quite  appropriate  on  some  of  these 
services,  where  accidental  interrup- 
tion could  prevent  the  transmission 
of  a  signal  or  result  in  a  false  signal 
to  equipment  controlling  some  power 
system  or  pipe  line  operation — or  at 


routme  mamtenance  checks  without 
interfering  with  its  normal  use.  The 
same  is  true  of  the  common  equip- 
ment, the  trunks  between  central  of- 
fices, and  the  circuits  between  cities. 
Some  of  these  can  be  removed  from 
service  for  hours  at  a  time  for  rou- 
tine preventive  maintenance  checks  of 
one  sort  or  another  without  causing 
any  telephone  user  the  slightest 
inconvenience. 


*  "Finding    Troubles    before    They    Happen," 
Magazine,   Winter    1952-53. 
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TVarning  markers  have  been  placed  along  the  cable  route,  and  a  telephoie  man  sta)ids 
by  to  assure  that  the  digging  is  carried  on  without  damage  to  the  buried  cable 


Now  let's  take  a  look  at  the  dis- 
patch-type service  customer.  All  of 
the  facilities  provided  for  him  are 
provided  for  his  exclusive  use.  There 
is  no  common  equipment  in  a  central 
office  that  helps  him  on  demand  and 
then  is  free  to  serve  someone  else, 
no  long  distance  circuit  between  cities 
that  may  also  be  used  by  others. 
There  is  no  chance  to  "borrow" 
these  dispatch-type  circuits  for  short 
periods  for  preventive  maintenance 
activities — at  any  rate,  not  without 
obtaining  the  customer's  permission 
in  advance. 

Special  service  or  no  special  serv- 
ice, however,  preventive  maintenance 
is  necessary.  In  fact,  to  help  assure 
continuity  of  service  is  perhaps  par- 
ticularly important  on  these  dispatch- 


type  services.  How  can  these  limita- 
tions on  the  activity  be  overcome? 
The  various  protective  devices  used 
on  these  circuits  serve  as  a  red  warn- 
ing flag  to  the  maintenance  men  that 
special  maintenance  procedures  are 
necessary. 

When  line  insulation  tests  are 
made,  for  example,  other  pairs  give 
indication  of  the  condition  of  the  dis- 
patch pairs  so  the  latter  can  be 
skipped.  When  tests  and  adjust- 
ments must  be  made  on  long  intercity 
talking  circuits,  with  their  many  in- 
termediate repeaters,  another  simi- 
lar circuit  can  be  substituted  tempo- 
rarily without  interfering  with  the 
customer's  service.  There  are  in- 
stances, however,  where  this  sort  of 
thing  is  not  feasible:  on  control  cir- 


146 


Bell  Telephorje  Magazine 


AUTUMN 


cuits,  or  when  signaling  equipment 
or  other  such  equipment  at  the  cus- 
tomers' office  is  involved.  Then  the 
customer's  cooperation  is  enlisted, 
and  the  work  is  done  during  a  nor- 
mally quiet  period;  or  men  stand  by, 
ready  to  perform  the  functions  other- 
wise performed  by  the  equipment  or 
the  circuit.  The  continuity  of  service 
must  be  maintained,  by  whatever  ex- 
pedient. 

Warning  Flags 

Some  preventive  maintenance  in- 
volves working  at  points  where  there 
is  no  "stop  street"  sign  or  red  warn- 
ing flag.  For  example,  in  heavily 
built-up  areas,  an  underground  cable 
may  be  damaged  over  the  years  by 
electrolysis,  and  it  may  become  nec- 
essary to  transfer  all  circuits  to  a  new 
section  of  cable.  This  entails  indi- 
vidually identifying  each  pair,  in  turn, 
at  the  splices  at  the  ends  of  the  sec- 
tion and  substituting  a  selected  pair 
in  the  new  cable  for  the  pair  in  the 
old  cable.  When  minor  disturbances 
incidental  to  this  work  could  interfere 
with  a  customer's  service,  every  at- 
tempt is  made  to  notify  him  so  that 
he  too  can  take  whatever  precautions 
appear  desirable. 

Telephone  facilities  of  all  sorts  are 
in  a  continuous  state  of  change.  Peo- 
ple are  constantly  on  the  move  and 
telephones  must  be  disconnected  and 
reconnected.  New  cables  are  being 
placed,  old  cables  extended,  and  cen- 
tral offices  are  being  expanded  or  re- 
arranged in  an  effort  to  keep  up  with 
the  desires  of  customers  for  more  and 
still  more  telephones.  All  of  this 
means  constant  activity  of  one  sort  or 
another  in  just  about  every  part  of 
the  telephone  plant.    These  additions 


and  rearrangements  could  mean  pos- 
sible serious  trouble — were  it  not  for 
the  protection  that  has  been  applied 
on  frames  and  in  cable  terminals 
warning  workers  of  the  presence  of 
these  dispatch-type  services  and  pro- 
tecting them  from  accidental  contact. 

Corrective  Maintenance 

Third  of  our  specific  topics,  correc- 
tive maintenance,  involves  fixing  the 
troubles  which  do  happen.  Here  is 
where  all  our  advance  planning  pays 
off;  because — in  simplest  possible 
terms — when  the  difficulty  has  been 
located,  another  circuit  is  quickly  sub- 
stituted for  the  one  or  portion  of  one 
which  is  in  trouble. 

It  doesn't  always  work  out  that 
way,  of  course.  For  there  are  trou- 
bles which  must  be  cleared  up  before 
a  customer's  service  can  be  restored. 
The  every-day  sorts  of  troubles  are 
relatively  easy  to  contend  with,  how- 
ever, if  everyone  has  been  diligent  in 
his  planning  and  preventive  mainte- 
nance undertakings.  A  tree  blown 
down  across  the  line,  lightning  trou- 
bles, a  relay  that  unaccountably 
sticks,  a  bullet  hole  in  a  cable,  and 
countless  other  such  troubles  are  all 
in  the  day's  work. 

While  the  trouble  is  being  re- 
paired, the  adverse  effect  on  the  cus- 
tomer's operation  can  frequently  be 
minimized.  Perhaps  calls  can  be  re- 
layed by  telephone  company  person- 
nel, or  certain  operations  normally 
controlled  remotely  can  be  performed 
manually.  One  of  the  secrets  of  as- 
sisting the  customer  in  handling  his 
operations  during  periods  when  we 
may  be  unable  to  furnish  him  normal 
service  is  a  good  knowledge  of  how 
he    uses   the   telephone    company    fa- 
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Cable  splicers  in  a  manhole  ciitting-in  a  new  section  of 
cable.     Carejul  work  and  close  coordination  are  required 
here  not  only  to  avoid  interference  but  to  match  the  cir- 
cuits with  absolute  accuracy 


cillties  that  have  been  temporarily 
interrupted. 

There  are  other  happenings,  how- 
ever, that  are  harder  to  contend  with  : 
a  widespread  ice  storm,  a  hurricane, 
a  severe  flood,  a  landslide  that  sweeps 
all  in  its  path  with  it.  Any  of  these 
covering  wide  areas  or  occurring  in 
critical  concentrations  of  facilities  tax 
the  ingenuity  of  telephone  people 
everywhere  and  offer  a  special  chal- 
lenge to  the  control  oflices  of  the 
dispatch-type  services. 

A  good  knowledge  of  geography 
and  a  mental  picture  of  the  major 
Bell  System  facility  routes  are  valu- 
able at  a  time  like  this.  All-out  emer- 
gency measures  are  In  order.  Cir- 
cuitous routes,  akin  to  the  detours 
encountered  during  major  road  con- 
struction, are  the  order  of  the  day. 
Circuits  are  "borrowed"  from  their 
normal  day-to-day  usage  of  handling 
long  distance  calls  and  are  used  to 


piece  together  remaining  sections  of 
the  affected  dispatch-type  circuits. 
Wire  hastily  placed  on  the  ground 
or  hung  on  any  available  structure 
may  be  used  to  bridge  gaps  to  re- 
store an  interrupted  circuit.  Emer- 
gency radio  equipment  may  be 
brought  Into  play,  or  a  radio-tele- 
phone-equipped car  may  be  used  if 
occasional  local  or  long  distance  calls 
will  enable  the  customer  to  maintain 
operations. 

A  Continuing  Challenge 

This  composite  picture  may  give 
some  understanding  of  the  problems 
Involved  in  handling  this  general  class 
of  Bell  System  service.  These  serv- 
ices In  particular  must  be  tailored  to 
fit  the  specific  requirements  of  the 
customer,  and  we  must  never  lose 
sight  of  the  customer's  special  prob- 
lems and  requirements.     Bell  System 
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service  means  attention  to  the  spe- 
cialized protection  and  maintenance 
requirements  of  these  customers. 
The  special-service  field  is  one  that 
is  fast  developing  with  the  country's 
industrial  growth  and  the  increase  in 
mechanization.  The  greater  use  of 
the  electronic  art  by  the  utilities, 
the    railroads,    the    airlines,    and    all 
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branches  of  the  Military  is  giving  the 
telephone  companies  an  ever-increas- 
ing opportunity  to  demonstrate  their 
ability  to  meet  the  specialized  pro- 
tection and  maintenance  requirements 
of  these  dispatch-type  services.  It  is 
a  challenge  particularly  to  all  Plant 
people  to  continue  to  demonstrate  the 
meaning  of  Bell  System  service. 


Readers  who  saw  this  illustration  on  the 
back  cover  of  our  last  Summer's  issue  may 
be  interested  in  the  following  note,  which 
is  from  the  A.  T.  &  T.  795  Bulletin: 

"A  lot  of  work  and   planning  goes  into 


most  advertising,  but  the  recent  Bell  Sys- 
tem ad,  'Woven  Into  the  Fabric  of  the 
Nation,'  probably  set  a  record  for  skill 
and  patience  when  it  was  decided  to  use 
a  symbolic  needlepoint  tapestry  for  the 
illustration. 

"Mrs.  Faith  H.  Child,  Jr.,  a  housewife 
in  Merion,  Pennsylvania,  was  selected  to 
do  the  needlepoint  and  was  given  a  draw- 
ing to  use  as  the  design.  With  her  dead- 
line only  six  weeks  away,  and  with  three 
children  to  care  for,  Mrs.  Child  worked 
out  a  budget  for  her  time  to  finish  the  job 
on  schedule. 

"The  whole  thing  was  worth  it,  too,  for 
the  Bell  companies  have  had  many  requests 
for  the  pattern  and  even  for  instruction  in 
the  ancient  art  of  needlepoint.  The  ad  has 
been  altogether  an  effective  one,  and  has 
done  its  work  exceptionally  well." 
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Building  to  Serve 
A  City  for  a 
Little  While 


Providing  for  just  23  days  of  service  a  telephone  system  which  handled  an 
average  of  more  than  10,000  calls  a  day  was  the  job  which  the  Southern 
California  Area  of  The  Pacific  Telephone  and  Telegraph  Company  completed 
in  stride  for  the  Third  National  Jamboree  of  the  Boy  Scouts  of  America, 
held  last  July  on  the  historic  Irvine  Ranch  near  Newport  Beach,  Calif.  It 
was  the  biggest  such  event  ever,  with  nearly  50,000  Scouts  in  attendance 
and  with  visitors  numbering  more  than  100,000. 

Months  of  careful  planning,  engineering,  and  construction  went  into  the 
installation  of  32,000  feet  of  cable  from  the  nearest  main  route  to  and  within 
the  camp,  location  of  56  public  telephone  booths  and  five  attended  public 
telephone  centers,  and  connection  of  a  six-position  PBX  administrative  switch- 
board serving  some  250  telephones.  An  efficient  "locator"  service  kept  tabs 
on  Scouts  and  camp  administrators ;  a  telephone  call  for  a  Scout  was  accepted 
on  a  "call  back"  basis  and  a  message  was  sent  to  him  to  return  the  call 
through  one  of  the  camp's  telephone  centers. 

Nearly  100  telephone  operators  and  supervisory  personnel  were  required 
to  handle  calls  on  the  switchboard  and  to  staff  the  "locator"  center.  The 
girls  lived  in  tents  at  the  camp  site,  and  a  comfortable  "living  tent,"  com- 
plete with  television,  was  provided  for  them. 

There  have  been  other  Jamborees:  one  at  Valley  Forge,  Pa.,  in  1950,  and 
the  earliest  of  all  at  Washington,  D.  C,  in  1937.  In  all  probability  there 
will  be  others  in  the  years  to  come — and  Bell  System  companies  will  accept 
similar  demands  for  brief,  essential  telephone  service  for  Scouts  and  other 
groups  having  special  needs,  no  matter  where.  The  Boy  Scout  emblem  which 
heads  this  page  bears  a  motto  to  which  telephone  people  are  no  strangers: 
Be  Prepared.  The  next  several  pages  show  how  some  of  those  people  dis- 
charged that  obligation  in  California  in  July  of  1953. 
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Near  Nczvport  H arbor,  a  fezv  i 
from  the  coast  of  Southern  Calif  on 
stands  the  Jamboree  campsite  of  j, 
acres.     It  is  a  part  of  a  100,000 
ranch  zvhich  dates  back  to  the  U 
grant  system  of  the  Spanish-Mex'k 
regime  and  has  been  in  the  posses, 
of  one  family  for  more  than  80  y, 
Miles   of   water  and  sewage    m 
electric  light  and  power  lines,  an 
tcr-camp  roads  were  constructed] 
well  as  the  complete  telephone  systi 
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Plans  for  a  telephone  sys- 
tem to  serve  the  Jamboree 
were  begun  almost  a  year  in 
advance,  zvhen  C.  L.  Wall, 
Pacific  Telephone  Company 
cofnmercial  service  engi- 
neer, met  with  Ray  Bryan, 
B.S.A.  director  of  physical 
arrangements  for  the  en- 
campment, to  discuss  com- 
munication   requirements 


Interdepartmental  meet- 
ings such  as  this  {above) 
co-ordinated  the  respon- 
sibilities of  all  depart- 
ments. Right:  The  ad- 
dition of  i8  N-i  carrier 
systems  between  Los  An- 
geles-Riverside and  Los 
Angeles-Santa  Ana  was 
speeded  up  and  expanded 
to   meet  Jamboree  needs 
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Nearly  a  hundred  operators  and  super- 
visory personnel  were  on  hand  to  attend 
the  six-position  switchboard  (above), 
the  "locator"  center  in  the  telephone 
building  (belozv) ,  and  the  public  tele- 
phone centers.  Camp  life  for  the  girls 
included  doing  their  own  laundry 
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Fhi'  public  telephone  tents  zvere  spaced 
throughout  the  encampment.  Traffic  and 
Commercial  attendants  were  on  duty  till  li 
P.  M.,  and  Scouts  used  the  facilities  to  make 
long  distance  calls  home  as  well  as  to  locate 
relatives  and  friends  in  Southern  California. 
The  messenger  at  the  right  is  being  dis- 
patched to  find  a  Scout  zvho  is  zvanted  on  the 
telephone  and  who  will  complete  the  call  by 
calling    back   from    a    public   telephone    tent 


These  mobile  transmitters 
beamed  television  signals  to 
S,ooo-foot  Mt.  Wilson,  48 
miles  away,  and  thence  into 
regular  television  channels. 
Below:  Telephones  zvere  es- 
sential to  the  administration 
of  the  huge  enterprise.  Com- 
missary headquarters,  for  ex- 
atnple,  used  three  telephones 
to   dispatch   its   trucks 
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Right:  Scouts  zvaiting  in 
public  telephone  tents  to 
complete  their  calls  gave 
the  different  telephone 
exhibits     keen     attention 


"Mother  Bi'll"  and  this  Liberty  Bell  {in 
replica)  joined  forces  to  welcome  tele- 
phone people  whose  scout  duties  brought 
them  to  the  shores  of  the  Pacific.  Left: 
Scoutmaster  H.  H.  Short,  of  the  Ohio 
Bell,  Dayton,  is  greeted  by  Santa  Ana  Dis- 
trict Traffic  Superintendent  A.  IF.  Gazlay 


Above:  Newport  Beach  Manager  T. 
M.  Hambrook  zvelcomes  Long  Liners 
C.  Y .  Murphy,  Allentozvn,  Pa.,  J.  J. 
Schmink,  Cleveland,  O.,  and  P.  E. 
Little  field,  New  York,  N.  Y.  Right: 
Scoutmaster  G.  R.  Leathers,  of  the 
Southern  Bell,  Danville ,  Ky.,  is 
greeted  by  C.  L.  JVall,  commercial 
service  engineer,  Los  Angeles,  who 
was  responsible  for  co-ordinating  all 
Jamboree     telephone     arrangements 


Above:  These  ^g  Bell  System  employees,  attending  the  Jamboree  as  scout 
leaders,  assembled  near  the  general  headquarters  of  the  encampment  for 
this  picture.  All  told,  nearly  a  hundred  Bell  men  participated  as  scouters. 
Below:  Evening  ceremonies  such  as  this  brought  the  scouts  together  in  the 
natural  amphitheatre  by  massed  thousands 
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Needing  to  Hire  132,000  Women  in  1953,  the  Bell  System 

Finds  that  Teamwork  among  Employees  Provides  ^' heads^' 

Which  Are  Helpful  in  Obtaining  Qualified  Recruits 


Recruiting  Employees 
Through  Employees 


Peter  B.  Howell  and 
Clifford  J.  He  din 


Recruiting  through  employees  is 
a  form  of  teamwork  as  effective  and 
satisfactory  as  any  that  exists  in  the 
Bell  System,  where  teamwork  of 
many  kinds  is  part  of  the  daily  op- 
eration of  the  business.  As  part  of 
an  organized  program,  telephone 
people  recommend  their  relatives, 
friends,  and  acquaintances  for  tele- 
phone work.  Those  who  qualify  are 
hired.  The  new  employee  has  a  job. 
The  recommending  employee  has 
helped  his  or  her  friend  get  a  job. 
The  company  has  a  new  employee 
who  has  a  tie  to  the  business — and 
everyone  is  happy. 

This  may  well  sound  like  oversim- 
plification. As  a  matter  of  fact,  it 
is.  Nevertheless,  that's  the  plan  in 
brief.  Now  let's  take  a  look  at  the 
total  problem  to  see  just  how  recruit- 
ing through  emplovees  fits  in.* 

This  year  the  Bell  System  will  hire 


132,000  women.  While  this  is  not 
the  largest  number  required  in  any 
one  year,  1953  will  go  down  on  the 
record  as  one  of  the  biggest  employ- 
ment years.  For  those  who  have  the 
recruiting  responsibility,  moreover, 
the  number  is  far  larger  than  that. 
The  telephone  company  does  not 
need  simply  employees;  it  needs  good 
employees.  So  that  proper  selections 
can  be  made,  it  will  seek  some  700,- 
000  applicants. 

New  employees  are  needed  for 
many  kinds  of  telephone  jobs.  Tele- 
phone operators  comprise  the  largest 
single  group  of  women  employees. 
Including  the  supervisors  in  the  cen- 
tral oflices,  the  operating  force  totals 
255,000.      This   is   an   all-time   high, 

*  Both  men  and  women  are  recruited  through 
this  plan.  However,  as  most  of  the  new  em- 
ployees are  women,  this  article  deals  only  with 
them. 
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despite  dial  and  other  forms  of  mod- 
ern mechanization.  There  is  need 
also  for  clerks  who  process  customers' 
telephone  bills  and  for  others  who 
prepare  the  paychecks;  for  typists 
and  stenographers;  and  for  repre- 
sentatives who  handle  business-office 
contacts  with  the  customers.  Tele- 
phone women  hold  a  wide  variety  of 
interesting  and  important  jobs. 

Need  for  Recruiting 

In  a  very  large  number  of  communi- 
ties, in  all  sections  of  the  country,  the 
day  is  gone  when  applicants  for  em- 
ployment arrived  at  the  office  of  the 
telephone  company  spontaneously, 
without  any  specific  effort  on  its  part 
to  bring  them  in.  Business-wise,  the 
present  is  an  extremely  active  period. 
Competition  for  good  employees  is 
keen.  If  the  telephone  company  is 
to  continue  to  do  a  good  job  in  serv- 
ing the  public,  it  must  carry  on  ade- 
quate and  sustained  programs  to 
attract  applicants  for  employment:. 
Most  of  the  new  employees  are 
needed  in  localities  where  expansion 
has  been  the  greatest  and  the  em- 
ployment situation  is  the  most  criti- 
cal. 

During  and  immediately  after 
World  War  II,  Bell  System  men  and 
women  did  an  outstanding  job  in  re- 
cruiting large  numbers  of  women  em- 
ployees. Many  lessons  were  learned, 
and  they  have  now  been  brought  back 
into  play. 

But  conditions  in  the  employment 
field  do  not  remain  static.  Other 
employers  are  also  "working  at  the 
trade."  The  Bell  System,  then,  with 
a  big  employment  job  facing  it,  has 
had  to  develop  new  ideas  and  tech- 
niques of  employment. 


The  recruiting  program  in  a  given 
community  is  based  on  the  needs  in 
that  community.  Some  localities  are 
more  seriously  affected  than  others. 
Where  an  all-out  program  is  re- 
quired, the  telephone  company  goes 
at  the  recruiting  job  in  a  variety  of 
ways. 

Recruiting  Through  Schools 

Recognizing  that  each  year  the  high 
schools  of  the  country  graduate  thou- 
sands of  girls  who  make  fine  employ- 
ees, employment  representatives  of 
the  telephone  companies  work  closely 
throughout  the  school  year  with  voca- 
tional guidance  counselors  and  other 
school  officials.  In  frequent  visits  to 
the  schools,  they  discuss  employment 
opportunities  in  the  telephone  com- 
pany, and  provide  carefully  prepared 
and  attractively  illustrated  booklets 
and  reference  material.  Other  ac- 
tivities include  the  showing  of  spe- 
cially prepared  movies  in  the  schools, 
talks  to  students,  and  "open  house" 
affairs  at  the  telephone  offices  for 
teachers,  students,  and  their  friends. 
Telephone  people,  knowing  that 
school  officials  often  want  assistance 
from  industry  in  meeting  school 
needs,  always  indicate  their  willing- 
ness to  cooperate  in  other  ways  too. 
This  help  may,  for  example,  consist 
of  supplying  informative  booklets 
and  movies  on  specialized  non-em- 
ployment subjects  for  use  in  science 
classes.  Some  schools  like  to  have 
a  qualified  speaker  talk  to  seniors  on 
how  to  apply  for  jobs  and  how  to 
conduct  themselves  during  employ- 
ment interviews.  Material  on  good 
telephone  usage,  beneficial  to  all  stu- 
dents and  particularly  those  taking 
commercial  courses,  is  also  supplied. 
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A  Plant  recruiter  interviews  cable  men  on  the  job 


Telephone  companies  often  help 
the  schools  also  through  "cooperative 
education."  Under  this  plan,  a  stu- 
dent goes  to  school  part  of  the  day 
and  works  part  of  the  day,  and  school 
credit  is  given  for  the  work  expe- 
rience. Many  high-school  seniors 
work  as  part-time  operators — for  ex- 
ample, a  few  hours  after  school  and 
on  week-ends.  School  needs  come 
first,  of  course,  and  each  case  is 
cleared  with  school  authorities  to 
make  sure  there  will  be  no  interfer- 
ence with  school  work.  Such  girls 
are  frequently  employed  for  other 
than  telephone  operating  work. 

There  are  real  advantages  to  this 
plan  of  part-time  employment.  The 
company  gets  good  employees,  train- 


ing peaks  at  graduation  time  are  min- 
imized, the  student  is  sure  of  a  job 
after  graduation,  and — of  great  im- 
portance to  her — she  has  spending 
money  in  the  meantime.  The  fact 
that  part-time  high  school  employees 
are  good  recruiting  missionaries  for 
the  telephone  company  in  the  schools 
is  important  in  itself. 

Altogether,  very  happy  relation- 
ships exist  with  the  schools.  It  is 
good  for  the  students,  the  schools, 
and  the  company. 

Reaching  the  Public  at  Large 

Because  the  average  person  who  is 
looking  for  a  job  turns  first  to  the 
want  ad  page  of  the  daily  newspaper, 
classified    newspaper    advertising    is 
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used  as  an  important  recruiting  tool. 
Occasional  display  advertisements 
support  the  copy  on  the  classified 
page.  Other  media  sometimes  used 
to  attract  the  public  at  large  and  to 
back  up  the  other  forms  of  recruiting 
include  radio,  television,  window  dis- 
plays, car  cards,  bill  inserts,  and  the 
like. 

Such  media,  which  reach  very  large 
numbers  of  people  rather  than  special 
groups,  bring  in  a  miscellaneous  class 
of  applicants,  with  a  consequent 
lower  percentage  of  those  who  qual- 
ify for  employment. 

During  the  last  ten  years,  about  a 
million  women  became  alumnae  of 
the  Bell  System.  Many  left  to  get 
married,  while  others  resigned  be- 
cause of  some  domestic  situation. 
Moving  to  a  different  town  is  a  com- 
mon cause  of  resignation,  and  if  there 
are  no  vacancies  in  the  new  commu- 


nity at  the  time,  the  employee  is  lost 
to  the  telephone  business. 

Systematic  procedures  have  now 
been  established  for  communicating 
with  qualified  former  employees  and 
offering  employment  to  those  who 
wish  to  resume  their  work.  Many 
former  employees,  it  is  found,  are  not 
aware  of  the  company's  current  em- 
ployment needs,  and  welcome  an  oc- 
casional call  from  "Mother  Bell."  A 
serious  endeavor  is  made  to  arrange 
for  part-time  work,  in  cases  where 
this  fits  better  into  home  conditions 
than  a  full-time  job. 

Recruiting  Through  Present 
Employees 

Of  all  the  methods  used  by  the 
telephone  companies  to  obtain  new 
employees,  the  best  by  far  is  the  plan 
of  recruiting  through  those  already 
on  the  force. 
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A  headquarters  group  discusses  recruiting  of  telephonic  people 
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A  recruiter   covering  the   background  of  employment   needs   through   a    "flip    charC^ 

discussion  with  a  group  of  fellow-employees 


Bell  System  people  like  their  work. 
So,  when  the  word  gets  around  that 
the  company  needs  new  employees, 
those  who  do  the  hiring  find  that 
many  applicants  are  applying  because 
a  friend  or  a  relative  sent  them  in. 

Unfortunately,  the  numbers  so  ap- 
plying are  not  nearly  enough  to  meet 
the  needs  in  most  of  the  places  where 
new  employees  are  required.  But  it 
has  been  discovered  that  the  employ- 
ment potential  among  the  System's 
force  of  about  600,000  employees  is 
great,  and  that  when  there  are  thor- 
ough-going efforts  to  make  the  most 
of  the  total  potential,  very  large  num- 
bers of  new  employees,  good  ones, 
can  be  acquired. 

The  answer,  then,  is  the  all-depart- 
ment plan  of  recruiting  through  em- 
ployees. Many  of  the  characteristics 
of  this  plan  are  familiar  to  telephone 


people  when  they  find  there  is  an  im- 
portant job  to  do. 

The  plan  discussed  here  is  a  sys- 
tematic, organized,  company-wide 
approach — as  contrasted  with  the 
unstimulated  and  casual  plan  of  rec- 
ommending relatives,  friends,  and 
acquaintances  for  telephone  work,  or 
with  spasmodic  efforts  within  a  de- 
partment that  has  openings.  It  re- 
quires considerable  education,  care- 
ful planning,  hard  work,  and,  of 
course,  expense.  The  results,  how- 
ever, more  than  justify  the  time  and 
money  spent. 

Everyone,  regardless  of  position, 
participates.  There  are  many  exam- 
ples of  ways  in  which  the  employees 
have  demonstrated  ingenuity  and  re- 
sourcefulness in  developing  pros- 
pects. One  engineer  telephoned 
forty-five     teen-age     pupils     in     his 
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church  school  class,  to  tell  them,  and 
some  of  their  parents  too,  about 
openings  with  the  telephone  com- 
pany. A  Plant  man,  returning  to  his 
home  town,  spoke  to  the  graduating 
classes  of  both  the  public  and  paro- 
chial high  schools  about  job  oppor- 
tunities with  the  company.  A  tele- 
phone operator,  while  helping  out 
with  a  party  for  her  daughter's  high- 
school  friends,  "signed  up"  six  well- 
qualified  graduating  seniors. 

A  department  head  learned  in  a 
casual  conversation  that  the  daughter 
of  a  friend  was  about  to  be  graduated 
from  college.  Normally,  perhaps 
only  polite  interest  would  have  been 
shown — but  not  so  this  time.  He  in- 
quired promptly  about  her  plans,  ex- 
plained job  opportunities  with  the 
telephone  company,  supplied  a  card 
of  introduction  to  the  employment 
office,  urged  a  prompt  visit,  and  the 
girl  is  now  a  service  representative, 
handling  contacts  with  the  public. 

Successful  recruiting  brings  to  ev- 
eryone a  great  personal  satisfaction 
in  accomplishing  something  really 
worth  while. 

The  Minneapoiis-St.  Paul 
Program 

A  GOOD  WAY  to  see  how  this  kind  of 
recruiting  program  works  out  in  de- 
tail is  to  take  the  case  of  the  Twin 
Cities  of  Minneapolis  and  St,  Paul, 
in  the  Minnesota  Area  of  the  North- 
western Bell  Telephone  Company. 
In  these  two  important  communities, 
5,500  telephone  men  and  women 
have  been  and  still  are  aiding  enthu- 
siastically In  the  solution  of  one  of 
the  most  serious  problems  their  com- 
pany has  faced:  securing  adequate 
numbers  of  well-qualified  women  for 


telephone  jobs  in  all  departments. 
While  helping  the  company  meet  Its 
responsibilities,  the  forces  In  turn 
have  benefited  through  the  securing 
of  capable  employees — "the  kind  of 
people  they  like  to  work  with." 

For  several  years  a  gradual  but 
steady  tightening  of  the  employment 
situation  had  been  felt.  As  time  went 
on,  it  became  obvious  that  all  the 
usual  means  for  obtaining  applicants 
would  not  be  adequate  to  meet  the 
company's  total  needs.  A  plan  for 
recruiting  through  employees  was  in 
effect,  but  was  not  nearly  as  thor- 
ough-going as  the  expected  needs  for 
new  employees  required.  When  It 
was  decided  substantially  to  expand 
the  program  interdepartmentally,  a 
man  to  head  the  activity  was  selected, 
and  a  review  of  programs  already  In 
effect  In  other  parts  of  the  Bell  Sys- 
tem was  made  by  visits  to  those  local- 
ities and  with  people  in  the  A.  T. 
&  T.  Company's  Department  of  Op- 
eration and  Engineering. 

As  a  result  of  all  these  visits,  it 
became  clear  in  the  Twin  Cities  that: 

(i)  /'/  viaximum  results  were 
to  be  achieved,  all  men  and 
women — management  and  non- 
management — in  all  depart- 
ments must  participate ; 

(2)  departmental  participa- 
tion must  be  motivated  by  the 
needs  of  the  company  as  a  whole 
and  not  by  departmental  require- 
ments, since  there  is  a  wide  dif- 
ference in  need  between  depart- 
ments; and 

(3)  a  complete  understand- 
ing of  the  employment  problem 
among  all  employees  must  be 
established  by  giving  them  as 
much  background  as  possible. 
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District  traffic  superintendent^  chief  operator,  ayid  recruiter  review  a  "visual  aid''  chart 
which  is  an  important  tool  in  the  recruiting  program 


Orgafiizing  to  Produce 

Once  a  basic  plan  of  operation  had 
been  developed,  and  had  received  ex- 
ecutive approval,  committees  were 
created  to  put  It  Into  operation. 
These  had,  among  them,  responsi- 
bility for  over-all  policies  and  pro- 
cedures, and  for  telling  every  em- 
ployee what  It  was  all  about. 

The  big — the  fundamental — step 
came  with  the  appointment  of  35 
full-time  "recruiters."  These  peo- 
ple, both  men  and  women,  are  all 
from  craft  groups,  and  all  principal 
departments  have  their  own  recruit- 
ers, to  work  with  their  own  people. 
The  recruiters  have,  of  necessity,  en- 
thusiasm, tact,  sales  ability,  and  the 
respect  of  their  fellow  workers.  The 
work  was  new,  however,  and  they 
needed  special  briefing  on  the  em- 
ployment program,  the  techniques  of 


interviewing,  qualifications  for  start- 
ing jobs,  and  the  work  of  the  employ- 
ment offices.  Once  those  matters 
were  out  of  the  way,  the  recruiters 
organized  themselves  into  teams,  and 
are  operating  in  the  spirit  of  friendly 
competition. 

The  unique  feature  of  the  plan  Is 
the  function  of  the  recruiter.  For 
they  make  their  contacts  not  with 
prospects  for  employment  but  with 
fellow  employees.  The  object  is  to 
have  present  employees  refer  good 
prospects  to  the  nearest  or  most  con- 
venient point  of  hiring,  at  the  same 
time  giving  their  names  to  the  re- 
cruiter to  follow  up. 

This  is  the  crux  of  the  program. 
This  is  where  the  real  work  Is  done. 

The  recruiters  began  their  work 
with  a  series  of  meetings  with  em- 
ployees, in  groups  of  six  to  ten  each, 
to  explain  the  need  for  large  numbers 
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Posters  and  leaflets  are  used  throughout  the  Bell  System  to  remind  employees  of  the 
opportunities  for  their  friends  to  heconie  fellow-employees 


1953 


Recruiting  Employees 


165 


of  new  employees,  and  the  company's 
employment  policy.  Interesting  "flip 
charts"  were  used  to  tell  the  story, 
and  at  the  close  of  the  meetings  an 
attractive  pocket  case  was  given  each 
employee,  in  which  to  carry  a  supply 
of  introduction  cards  for  prospective 
applicants.  Then  the  plan  of  inter- 
viewing employees  individually  was 
started,  and  since  then  each  employee 
in  the  Twin  Cities  has  been  inter- 
viewed once  a  month  by  a  recruiter. 
A  common  question  for  an  em- 
ployee to  ask  a  recruiter  at  the  start 
of  an  interview  is  "What  else  is  the 
Company  doing  to  attract  people?" 
All  of  the  other  measures  are  then 
explained,  anci  it  is  shown  how  the 
program  of  recruiting  through  em- 
ployees fits  into  the  recruiting  pro- 
gram as  a  whole. 

Recommending  Prospective 
Employees 

The  real  subject  of  the  interview, 
however,  is  re  commending  prospects. 
Perhaps,  if  you  are  an  employee  of 
the  telephone  company,  what  you  are 
doing  right  now  is  thinking  of  just 
how  many  good  applicants  you  could 
actually  send  in.  The  answer,  in 
some  cases,  may  be  none.  If  you 
have  just  graduated  from  high 
school,  you  may  know  several.  But 
many  employees  are  past  this  stage. 
Don't  think,  however,  that  this  dis- 
courages a  recruiter.  Here  is  where 
his  or  her  training,  ingenuity,  and  ex- 
perience come  into  play. 

Your  recruiter  will  probably  start 
by  asking  you  to  think  first  about  pos- 
sible prospects  among  your  relatives, 
friends,  and  acquaintances.  Then  he 
may  ask  you  if  you  belong  to  a  bridge 
club,  church  group,  bowling  team,  or 


other  social  group.  Next,  he  will 
start  you  thinking  of  various  other 
contacts  you  might  have:  for  exam- 
ple, the  beauty  parlor,  the  service  sta- 
tion, or  the  corner  store.  The  big 
point  is  to  develop  an  awareness  of 
the  possibilities  of  recruiting.  The 
recruiter  won't  be  surprised  if  you 
don't  think  of  a  prospect  immedi- 
ately. He  will  suggest,  though,  that 
you  start  thinking  and  looking,  and 
he  is  likely  to  say  he'll  be  seeing  you 
soon. 

These  interviews  are  on  company 
time.  They  are  not  merely  "con- 
tacts," but  sessions  lasting,  upon  oc- 
casion, up  to  as  long  as  half  an  hour. 
In  order  to  help  individual  employees 
participate  effectively  in  the  plan,  the 
recruiters  naturally  do  a  great  deal 
of  listening  to  questions  that  are 
asked.  And  they  do  their  best  to 
supply  answers,  so  the  employee  will 
have  a  personal  desire  to  supply  ap- 
plicants and  an  automatic  sensitivity 
to  potential  prospects. 

When  an  applicant  is  either  hired 
or  rejected,  the  recruiter  is  notified, 
so  that  he  may  notify  the  employee 
who  originated  the  contact.  The  fact 
that  new  employees  are  carefully  se- 
lected is  made  clear,  so  that  present 
employees  will  understand  that  if 
their  prospect  is  rejected,  it  is  only 
after  careful  consideration. 

Helping  the  Recruiters 

The  recruiter,  being  the  key  per- 
son in  the  program,  needs  plenty  of 
help  and  support  beyond  his  initial 
training.  Technical  guidance  is  ob- 
tained from  a  recruiting  supervisor. 
However,  since  recruiters  receive 
their  day-to-day  supervision  from 
their  own  bosses,  the  bosses  have  to 
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keep  abreast  of  the  program  and  be 
actively  interested  in  it.  Recognition 
by  management  of  the  efforts  of  all 
employees — individuals  and  groups 
— is  just  as  necessary  in  recruiting 
as  in  other  activities  in  which  the 
company  is  engaged. 

Recruiters  are  also  helped  substan- 
tially when  they  get  together  with 
other  recruiters  to  discuss  their  work, 
and  "experience"  meetings  are  held 
each  week.  Since  each  team  has  in- 
terdepartmental representation,  there 
is  a  wide  difference  in  the  work  ex- 
perience of  its  membership.  It  is  not 
an  unusual  comment  that  recruiters 
and  the  employees  both  learn  a  great 
deal  about  operations  in  all  depart- 
ments through  this  program. 

Analyses  of  results,  both  from  a 
measurement  of  actual  "hires"  and 
from  the  standpoint  of  employee  par- 
ticipation, are  reviewed  in  these  meet- 
ings. Discussions  of  ways  of  obtain- 
ing greater  employee  participation 
have  led  to  continual  improvement; 
in  some  groups,  lOO  percent  partici- 
pation has  been  achieved. 

Bulletin  board  posters,  stories  in 
company  magazines,  and  other  pub- 
licity are  helpful  to  recruiters.  To 
maintain  the  interest  of  the  employ- 
ees, recruiters  present  inexpensive  re- 
minders to  employees  several  times  a 
year.  These  inchide  items  such  as 
book  matches,  hosiery  mending  kits, 
plastic  card  cases,  packaged  emery 
boards,  pencils,  and  other  gadgets. 
The  cost  is  low,  the  good  will  is  high, 
and  a  timely  recruiting  slogan  is  ever 
present. 

Results 

Everyone  wants  to  know,  of  course, 
how    the    plan    is    progressing.      To 


meet  this  need,  a  weekly  flash  re- 
port, covering  the  results  obtained  by 
each  recruiter  and  each  team,  shows 
the  number  of  employee  interviews, 
applications,  and  persons  engaged. 
Monthly  results  are  reported  by  indi- 
vidual recruiters,  teams,  force  groups  | 
within  the  departments,  and  depart- 
ments as  a  whole.  An  index  showing  j 
the  number  of  women  engaged  per 
lOO  employees,  for  the  various 
groups  and  for  the  current  and  cu- 
mulative period,  is  used.  All  of  the 
reports  are  widely  circulated,  and 
bulletin  board  posters  are  also  used 
to  announce  the  results. 

Another  significant  feature  of  the 
plan  is  the  weekly  discussion  of  re- 
sults and  developments  in  the  vice 
president  and  general  manager's 
meetings  with  his  department  and 
staff  heads.  These  men  are  well  in- 
formed of  the  progress  of  the  pro- 
gram, and  of  such  opportunities  for 
further  improvement  as  may  exist. 
As  a  result,  recruiting  becomes  an  Im- 
portant subject  of  discussion  at  sub- 
sequent meetings  at  all  levels  in  the 
organization. 

In  the  nearly  six  months  since  the 
all-out  program  was  inaugurated  in 
the  Twin  Cities,  great  progress  has 
been  made.  All  force  losses  have 
been  replaced  and  growth  has  been 
taken  care  of.  What  is  more,  instead 
of  the  very  substantial  shortage  of 
employees  which  existed  at  the  time, 
there  is  now  a  current  "fill"  of  all 
positions — and  that  despite  a  most 
critical  employment  market.  More- 
over, it  has  been  found  that  the  qual- 
ity of  these  recruits  is  far  higher  than 
those  brougiit  in  before,  and  that 
force  losses  among  them  are  substan- 
tially lower. 
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Recruiting  through  employees, 
on  an  organized  basis,  has  become  a 
"way  of  life"  in  many  parts  of  the 
Bell  System.  The  Minneapolis— St. 
Paul  story  is  simply  a  typical  one. 
Programs  of  this  kind  will  certainly 
be  continued  as  long  as  operation  of 
the  business  requires  the  addition  of 
sizeable  numbers  of  new  employees. 
If  the  needs  ever  subside,  employees 
will  continue,  but  without  an  organ- 
ized program,  to  recommend  their 
friends,  as  in  the  past;  and  in  a  busi- 
ness as  large  as  the  Bell  System,  many 
will  still  be  employed. 


While  the  plan  has  as  its  main 
objective  obtaining  new  employees, 
there  are  other  benefits  as  well.  For 
when  a  recruiter  talks  with  a  fellow 
employee  about  recommending  a  can- 
didate for  employment,  the  value  of 
a  telephone  job  naturally  figures  in 
the  discussion.  Employees  often  find 
that  they  have  a  much  broader  view 
of  the  telephone  business  than  they 
ever  had  before.  And  when  employ- 
ees start  thinking  of  the  advantages 
of  telephone  employment,  another 
look  at  their  own  jobs  may  have  an 
important  effect  on  the  reduction  of 
force  losses  all  around. 


In  successive  issues  of  the  British 
Post  Office's  Telecommunications 
Journal  have  appeared  installments 
of  "The  American  Telephone  Sys- 
tem," an  article  by  William  H.  J. 
Mclntyre,  Telecommunications  At- 
tache to  the  U.  S.  Embassy  in  London. 
The  article's  concluding  paragraph  is 
the  following: 

"Let  me  close  on  a  light  note.  A 
little  while  ago  I  extracted  something 
from  the  records  of  40  years  ago. 
While  searching  for  it,  by  accident  I 
came  across  a  mention  of  Maxwell, 
the  great  British  scientist,  which  I 
feel  I  should  pass  along  to  you.  It 
appears  as  merely  another  lawyer's 
dry  question  and  witness's  equally  dry 


answer ;  and  neither  lawyer  nor  wit- 
ness intended  to  be  amusing.  In  fact, 
read  on  United  States  soil,  I  doubt 
that  they  would  seem  even  remotely 
so.  But  they  do  read  quite  differ- 
ently here  on  English  soil.  Just  listen 
to  this  unwitting  gem,  mined  40  years 
ago  in  the  staid  atmosphere  of  a  Penn- 
sylvania court  room : 

"Q.  'Who  developed  phantom  cir- 
cuits ?  You  said  it  was  known  from 
the  time  of  Maxwell.  Was  Max- 
well a  telephone  man  ?' 

"A.  'No.  Maxwell  was  kind  of 
the  father  of  all  modern  electrical 
science.  I  do  not  exactly  know  how 
to  describe  him.  He  was  an  Eng- 
lishman.' " 


Telephone  Excise  Taxes  Discussed  with 
House  Ways  and  Means  Committee 


The  concern  with  which  the  Bell 
System  companies  regard  the  present 
high  Federal  excise  taxes  on  tele- 
phone service  was  brought  to  the  at- 
tention of  Congress  on  August  lo, 
1953,  by  Mark  R.  Sullivan,  President 
of  The  Pacific  Telephone  and  Tele- 
graph Company. 

Appearing  before  the  tax-writing 
Ways  and  Means  Committee  of  the 
House  of  Representatives,  and  speak- 
ing for  the  entire  Bell  System,  Mr. 
Sullivan  pointed  out  that  the  price 
which  our  customers  are  required  to 
pay  for  telephone  service  is  consider- 
ably increased  by  the  heavy  Federal 


excise  taxes  which  apply.  He  noted 
that,  while  the  telephone  companies 
undertake  to  keep  their  rates  as  low 
as  possible  consistent  with  finanical 
safety,  when  it  becomes  necessary  to 
increase  the  net  income  of  a  com- 
pany, provision  must  be  made  for 
Federal  income  tax  and,  on  top  of 
that,  the  excise  taxes  must  be  added. 
As  a  result,  telephone  charges  must 
be  increased  as  much  as  $2.60  in  orcier 
for  a  company  to  retain  $1.00  as  net 
income.  This  is  illustrated  by  the 
chart  shown  on  the  opposite  page. 

Mr.  Sullivan  summed  up  his  posi- 
tion as  follow^s : 


/ — Telephone  service  is  a  necessity  to  our  modern  zvay 
of  life,  yet  it  bears  an  unreasonably  high  and  bur- 
densome Federal  excise  tax. 

2 — Of  the  four  essential  household  utility  services — 
water,  gas,  electricity,  and  telephone — only  tele- 
phone service  is  subject  to  any  Federal  excise  tax. 

J — The  objectionable  discriminatory  aspects  of  tele- 
phone excises  are  more  sharply  revealed  in  light  of 
the  fact  that  they  are  at  a  higher  rate  even  than 
those  imposed  on  most  luxuries. 

4 — The  present  Federal  excise  tax  rates  were  enacted 
under  conditions  which  no  longer  prevail  and  under 
present  conditions  should  not  be  continued. 

5 — ^ny  reduction  in  telephone  excise  taxes  would  ac- 
crue immediately  and  directly  to  the  customers — 
no  part  of  the  tax  saving  could  be  retained  by  the 
telephone  companies. 


Excise 
Tax  Rate 


$.50 


$1.00 


$1.50 


$2.00 


$2.50 


15% 


Federal  Income 

Net  Earnings 

Taxes 

Excise 

After  Taxes 

(At  a  52%  rate) 

Taxes 

^ 

^ 

i^ 

25% 


Under  present  Federal  tax  rates,  the  customer  must  pay  up  to  $2.6o  to  provide 
the  company  with  $1.00  of  additional  net  earnings 


Telephone  rates  must  be  increased  a  m'lmmum  of  $2.08 
in  order  for  the  company  to  retain  $ i .00  after  Federal 
income  taxes.  This  increment  is  inescapable  because 
^2  per  cent  {or  $ i .oS)  of  the  $2.08  goes  to  the  Federal 
Government  as  income  taxes.  Then  the  customer  must 
be  charged  excise  taxes  on  the  entire  $2.08.  Thus, 
where  the  75  per  cent  excise  tax  rate  applies  to  the 
$2.08,  the  additional  excise  tax  is  j/  cents;  and  where 
the  25  per  cent  rate  applies,  it  is  52  cents.  The  end 
result  is  that  the  customer  must  pay  from  $2.^g  to 
$2.60  in  order  for  the  company  to  retain  $ i .00  as  ad- 
dilioual  earniuys. 


Strong    opposition    to    the    excise  phone  Association,  the  National  As- 

taxes    on    communications    was    also  sociation    of    Railroad    and    Utilities 

presented   to   the   Ways   and    Means  Commissioners,    and    the    Communi- 

Committee  by  representatives  of  the  cations      Workers      of      America — 

United     States     Independent     Tele-  CIO, 


The  Bell  System* s  Manufacturing  Unit  Has  an  Important 

Share   in    Helping   to    Overcome   the    Effects   of  Inflation 

On  the  Cost  of  Providing  Telephone  Service 


Western  Electric's  Part  in 
Offsetting  Rising  Costs 


Howard  G.  Anderson 


When  Civil  War  General  Bedford 
Forrest  drawled  his  oft-quoted  dic- 
tum about  winning  battles  by  "gittin' 
thar  fustest  with  the  mostest,"  he 
phrased  in  homely  language  the  prac- 
tice that  since  has  been  given  the 
imposing  title  of  "logistics."  But 
whether  it  was  colonial  housewives 
sneaking  food  and  bullets  to  their 
kinfolk  behind  stone  walls,  or  our 
well-meshed  land-sea-air  supply  lines 
of  World  War  II,  the  supply  function 
has  always  assumed  A-i  importance 
in  any  military  campaign. 

The  "Battle  of  Rising  Costs"  which 
the  Bell  System  has  been  waging 
against  inflation  for  the  past  decade 
is  not  unlike  a  military  operation  in 
certain  respects.  Both  require  care- 
ful advance  planning,  resourceful 
leadership,  close-knit  teamwork,  and, 
last  but  by  no  means  least,  efficient 
supply — or  logistics.  And  that's 
where  Western  Electric  comes  in. 
As  the   System's  manufacturing   and 


supply  unit.  Western  undertakes  to 
furnish  the  Bell  companies  with  the 
equipment  and  supplies  they  want, 
where  they  want  them,  zvhen  they 
want  them.  Furthermore,  the  tele- 
phone materials  Western  makes  or 
buys  must  be  able  to  give  telephone 
company  customers  the  best  possible 
service  at  the  lowest  cost  possible. 

Western  Electric  has  not  been 
alone  in  this  fight  on  inflation,  of 
course.  Bell  Telephone  Laborato- 
ries, the  American  Telephone  and 
Telegraph  Company,  all  the  operat- 
ing Bell  companies,  and  Western 
have  tackled  the  problem  as  a  team, 
each  one  helping  the  other,  finding 
ways  to  overcome  problems  jointly 
that  could  not  be  accomplished  in- 
dividually. Their  combined  objec- 
tive is  to  expand  the  telephone  system 
as  rapidly  as  possible  in  order  to  take 
care  of  new  requests  for  telephone 
service;  to  continue  to  furnish  the  best 
and  most  dependable  telephone  serv- 
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ice  at  rates  that  are  as  low  as  possi-  last  year  in  the  amount  of  one  billion 

ble    consistent    with    financial    good  two  hundred  million  feet, 
health;  and  to  do  these  things  in  spite  Western    formerly    purchased    the 

of  the  inexorable  rise  in  the  cost  of  conductor  wire  for  this  purpose  from 

providing  service.  an    outside    source.      Then    the    Bell 

The  battle   is  not  over,   but  gains  Laboratories-Western    Electric   team 


have  been  made.  Operations  have 
been  streamlined,  better  ways  have 
been  found  to  do  the  job,  costs  have 
been  trimmed  on  every  side.  With- 
out the  efforts  made  by  all  the  Bell 
companies  in  the  past  few  years,  the 
System  could  not  have  continued  to 
expand  and  improve  the  telephone 
plant  and  kept  service 
at  its  high  level  despite 
the  adverse  effects  of 
inflation  on  Bell  System 
earnings. 

JVesfern  Rlectric  Is 
in  the  Thick  of  It 

While  Western 
Electric  has  not  been 
alone,  this  matter  of 
logistics  has  put  it 
squarely  in  the  middle 
of  things.  Let's  take  a 
roving  look  at  a  few  ex- 
amples of  what  has 
been  done  on  a  broad 
scale  throughout  West- 
ern Electric  since  1946 
to  reduce  costs  and  step 
up  efl'iciency  in  the  sup- 
ply end  of  the  telephone 
business. 

Take  copper-clad 
steel  wire,  for  instance. 
That's  the  conductor  in- 
side the  "drop"  that 
runs  from  your  house 
to  the  nearest  telephone 
pole.  That's  the  wire 
that  Western  produced 


worked  out  a  process  for  producing 
a  superior  wire  at  a  lower  cost  per 
foot.  Result  was  wire  with  the  abil- 
ity to  support  a  heavier  load  of  ice, 
and  not  only  stronger  than  the  old 
type  but  smaller  in  diameter,  and  so 
needing  less  insulating  material. 
In    this   new   process,    high-tensile- 


The  2,200  mayiila  file  folders  hi  this  pile  would  be  needed 
to  contain  the  records  of  the  2,200  cost-reduction  cases 
handled  by  Western  Rlectric  manufacturing  oigineers 
since  ig^o.  Each  case  represents  a  method  of  lowering 
cost  and  increasi?ig  efiiciency  of  Western's  tools,  methods, 
and  manufacturing  processes 
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strength  steel  wire — tougher  than  the 
Inner  core  of  the  old-type  drop  wire 
— enters  two  huge  machines  engi- 
neered to  operate  around  the  clock, 
each  handling  25  wires  simultane- 
ously running  through  the  process  in 
one  continuous  operation.  As  the 
wire  passes  without  pause  from  sup- 
ply spool  to  final  take-up  reel  at 
Western's  Point  Breeze  Works,  the 


machines  clean  the  steel  wire  and  ap- 
ply by  electric  current,  without  inter- 
ruption, successive  coatings  of  copper, 
lead,  and  brass.  Controls  function 
automatically  to  produce  wires  of  uni- 
form conductivity  with  a  minimum 
use  of  these  metals. 

But  that's  only  one  chapter  in 
this  story  of  achievement.  Old-style 
drop  wire,  known  as  "TP,"  was  in- 


Above:  Steel  wires,  25  at  a  time,  get 
successive  coatiyigs  of  copper,  lead,  and 
brass  to  prepare  them  J  or  use  as  con- 
ductors in  neoprene  drop  wire.  The 
wires  enter  the  cleaning  and  plating 
tanks  at  the  Jar  end,  reverse  directioyi 
in  the  foreground,  and  are  finished 
when  they  reach  the  far  end  again. 
Right:  An  operator  at  Western' s  Point 
Breeze  Works  examines  the  wires  as 
they  move  between  floors 
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Conveyors^  used  to  ynove  synthetic  rubber  from  one  operation  to  another^  make  an  unusual 

■pattern  in  Western'' s  Point  Breeze  Works 


sulated  with  synthetic  rubber,  covered 
with  a  heavy  cotton  braid  saturated 
with  asphalt  compound,  and  topped 
off  with  layers  of  pitch,  mica  flakes, 
and  anti-stick  solution.  Then  a  far 
better  type,  known  as  "C"  was  intro- 
duced, using  synthetic  rubber  as  in- 
sulation and  neoprene  for  the  jacket. 
To  produce  the  huge  quantities  of 
drop-wire  required.  Western  Electric 
engineers  designed  and  set  up  one  of 
industry's  most  efficient  shops  for 
processing  synthetic  rubber.  Raw 
materials  move  by  conveyor  to  big 
mixers,  where  they  are  mixed  and 
timed  automatically.     The  insulating 


and  jacketing  compounds  move  from 
one  step  in  the  process  to  another  by 
overhead  conveyors,  and  finally  are 
wound  in  big  coils  beside  the  extrud- 
ing machines,  where  the  coverings  are 
placed  on  the  copper-coated  steel 
wires. 

Tests  have  indicated  that  "C's"  su- 
perior resistance  to  abrasion,  sunlight, 
and  general  weather  conditions  adds 
up  to  a  lifetime  of  several  times  that 
of  the  "TP"  type.  Maintenance  and 
repair  costs  are  reduced  drastically, 
telephone  users  get  more  dependable 
service,  and  the  Bell  Companies'  drop 
wire  costs  go  down. 
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^''Shooting"  wire  connections  onto  terminals  eliminates 

pliers^    solderi)ig   iron,   solder,   and  many    motions    in 

yyiaking  six  hundred  millioyi  electrical  connections  a  year 

in  Western  Electric  factories 


Relays  Get  a  New  Look 

Another  old  standby  of  telephony, 
the  relay,  has  undergone  changes  in 
the  interests  of  lower  production  and 
maintenance  costs  and  improved  reli- 
ability. A  relay  is  an  electromagnetic 
switching  device  used  in  all  central 
offices  to  connect  the  calling  with  the 
called  telephone.  Now  a  new  design, 
named  the  "wire  spring"  relay,  has 
made  its  appearance  to  challenge  the 
standard  type  in  use  for  many  years. 


methods.  Gone  are  the 
narrow  strips  of  spring 
metal  assembled  in  lay- 
ers around  an  electro- 
magnet which  cause  the 
contact  points  to  meet 
or  separate  and  thus  to 
close  or  open  circuits. 
In  their  place  are  spring 
wires  molded  securely 
into  a  plastic  block. 
Also  eliminated  is  the 
arrangement  of  tiny 
parts,  nuts,  and  bolts 
that  held  the  old-type 
relay  together.  In- 
stead, a  single  U-shaped 
clamp  is  the  principal 
binding  force. 

Without  altering  the 
fundamental     electrical 
and    mechanical    princi- 
ples   of    operation,    the 
team  of  Western  Elec- 
tric   and    Bell    Labora- 
tories has  created  a  re- 
lay   easier   to    assemble 
and     adjust,     a     device 
with   greater   operating 
efficiency    and    longer 
life,  easier  to  maintain, 
and  requiring  less  power  to  operate. 
And   it  will  be  less  costly  to  manu- 
facture. 

Such  a  complex  technological  de- 
vice obviously  doesn't  move  directly 
from  the  laboratory  to  the  telephone 
plant.  Preproduction  models  had  to 
be  turned  out  by  Western  for  ex- 
tensive testing.  Alternative  designs 
and  methods  of  manufacture  were 
jointly  reviewed  by  Western  and 
Bell  Laboratories  engineers.    Finally, 


The  new  relay  is  radically  differ-     quantity    production    processes    were 
ent  in  appearance  and  manufacturing     developed  by  Western  and  the  tools, 
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machines,  and  production  lines  were 
designed  and  built. 

At  Western's  Hawthorne  Works 
in  Chicago,  home  of  the  new  relays, 
some  67,000  feet  of  floor  space  is 
being  readied  for  the  tools  and  heavy 
equipment  necessary  for  permanent 
production  facilities  for  the  new  prod- 
uct. Within  a  few  months,  when 
permanent  production  lines  are  com- 
pleted, wire  will  run  continuously 
from  supply  reels  to  be  straightened, 
molded  in  plastic,  cut  into  relay-size 
lengths  called  "combs,"  then  have  con- 
tacts welded  in  place  and  be  formed 
and  soldered  into  finished  relays — 
the  entire  operation  practically  un- 
touched by  human  hands.  And  all 
this  at  the  rate  of  one  every  four 
seconds — a  triumph  of  manufactur- 
ing  engineering    ingenuity. 

^''Shooting'''  Wires  On  Terminals 
Saves  Money 

Another  cost-saving  develop- 
ment, so  far-reaching  that  its  effects 
are  being  felt  throughout  the  elec- 
tronics industry,  is  an  amazing  new 
method  of  making  electrical  connec- 
tions without  solder.  This,  too,  is  a 
joint  achievement  of  Western  and 
the  Laboratories.  Solderless  connec- 
tions, now  in  use  in  cable  terminals 
and  units  of  central  office  telephone 
equipment,  are  neater,  surer,  faster 
to  make,  and  less  expensive  than  the 
long-familiar  type  of  connection  made 
by  hand  with  pliers,  soldering  iron, 
and  solder. 

Solderless  connections  are  made 
possible  by  a  pistol-like  tool  with  a 
power-driven  spindle  inside  the  bar- 
rel through  which  the  wire  is  inserted. 
When  the  tool  is  placed  over  a  termi- 
nal and  the  trigger  pressed,  there's  a 


whir — and  a  split  second  later  the 
wire  is  coiled  snugly  around  the  termi- 
nal so  tightly  that  the  metals  of 
the  terminal  and  wire  bite  into  each 
other  under  the  pressure.  Antici- 
pated trouble-free  life  of  this  solder- 
less connection  is  40  years.  There 
are  no  solder  splashes,  no  wire  ends 
to  be  clipped.  And  connections  can 
be  made  to  terminals  that  are  so  close 
together  soldering  would  be  almost 
impossible. 

Solderless  connections  sprang  from 
an  earlier  Western  Electric  search 
for  a  better  and  less  costly  way  to  do 
a  job.  Looking  for  a  more  efficient 
way  to  connect  wires  to  the  very 
closely  grouped  terminals  of  the  new 
wire  spring  relay,  the  first  step  was 
a  mechanical  wrapping  method  used 
in  conjunction  with  solder.  Develop- 
ment and  improvement  of  the  tool 
built  for  that  purpose  led  to  the  sol- 
derless technique. 

Significance  of  this  radical  develop- 
ment and  its  potentiality  as  a  weapon 
in  the  Western  Electric  cost-reduction 
arsenal  is  indicated  by  the  fact  that  an 
estimated  one  billion  electrical  connec- 
tions are  made  annually  in  the  Bell 
System.  Not  only  do  solderless  con- 
nections save  considerable  time  and 
money  in  the  wiring  of  telephone 
equipment,  they  also  reduce  costly 
inspection  operations  and  cut  to  a 
small  fraction  the  time  needed  to 
train  new  operators. 

The  future  of  the  new  technique 
in  Western  Electric  looms  greater 
each  week  as  work  progresses  on  the 
conversion  of  relay  and  other  termi- 
nals to  the  rectangular  cross-section 
found  most  suitable  for  solderless 
connections,  and  as  more  and  more 
production  work  is  taken  over  by  the 
wrapping  tool. 
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Wester?!  s  Enormous  Supply  Task  ing  warehouses  during  the  last  dec- 
ade, replacing  Inadequate  leased  quar- 

MoviNG  from  manufacturing  to  the  ^^^^^      (Several  more  new  houses  are 

purely  supply  phase  of  Western  Elec-  ^^^   -^^  ^he   planning  stages).      Into 

trie's  job— distribution,  warehousmg,  ^^^^  Western  has  put  all  the  expe- 

and  repairing— the  record  Is  equally  ^ience  of  a  lifetime  spent  In  learning 

outstanding.     Western's  distributing  how  to  repair,  store,  select,  pack,  and 

houses    from    coast    to    coast    have  ship  telephone  materials  with  speed, 

seized  every  opportunity  to  stream-  maximum  efficiency,   and  lowest  cost 

line    operations,    cut    costs.    Increase  per   Item   handled.      And   while   new 

efficiency,  and  provide  better  service  buildings  have  been  growing,  a  revo- 

to  their  telephone-company  customers,  lution  has  taken  place  Inside  the  struc- 

An  important  step  in  the  stream-  tures,  a  quiet  revolution  In  the  han- 

llning  of  distribution  work  has  been  dling    of    telephone    supplies    called 

the  construction  of  ten  new  distrlbut-  "palletization." 


Items  frequently  called  for  on  telephone  company  orders  are  located  along  conveyor 
lines  in  Western  Electric  distributing  houses.  Boxes,  each  representing  an  order, 
ride  the  conveyors  and  are  filled  by  stock  selectors  as  they  move  along.      This  scene  is  in 

the  new  home  of  the  Seattle  Distributing  House 
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Reels  of  telephone  cables  three  tiers  high  shotv  space  conservation   in   Ifesterrt' s  dis- 
tributiyig  houses.     A  new  cable-measuring  machine  pulls  cable  from  overhead  reels  and 

cuts  it  to  exact  length 


Palletization — the  machine  age  ex- 
tended to  material  handling — means 
the  handling  and  storage  of  supplies 
on  wooden  pallets,  or  small  mobile 
platforms  designed  to  be  raised,  low- 
ered, and  moved  about  on  power 
trucks  equipped  with  strong  metal 
forks.  Materials  are  practically 
never  touched  by  human  hand  or 
shifted  by  human  muscle  until  taken 
off  the  shelves  to  fill  a  telephone 
company  order.  Before  this  innova- 
tion, containers  were  stacked  by  hand 
and  could  not  be  piled  higher  than 
seven  feet,  the  limit  of  a  man's  reach. 
Acres  of  space  above  the  stacks  were 
wasted.  Now,  however,  metal  racks 
designed   to    accommodate    exactly    a 


loaded  pallet  reach  to  the  ceiling, 
sometimes  as  high  as  20  feet.  A 
truck  picks  up  a  heavy  pallet,  carries 
it  to  its  proper  aisle,  lifts  it  with  ease 
to  the  highest  rack,  and  deposits  it 
neatly  into  its  own  tailored  compart- 
ment. If  the  pallet  were  stacked 
with  eggs — which  are  not  a  stock  item 
in  Western's  Houses — chances  are 
not  a  shell  would  be  cracked,  so  gently 
does  the  operation  handle  telephone 
apparatus. 

A  late  refinement  of  this  technique 
utilizes  a  slender  new  truck  nicknamed 
the  "straddle  stacker."  It  can  jockey 
a  load  into  lifting  position  in  an  aisle 
only  seven  feet  wide,  compared  with 
the  10  feet  required  for  maneuvering 
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Short  pieces  oj  drop  wire^  which  formerly  could  only  he 

jufikedy  are  now  spliced  together  at  JVesterri's  distributing 

houses  and  restored  to  use 


other  fork  trucks.  This  gives  a  divi- 
dend of  three  feet  of  storage  space  in 
each  aisle. 

Another  time-  and  money-saver  items  are  shipped  the  same  day  the 
used  wherever  possible  in  distributing  orders  are  received.  As  a  result,  the 
houses  is  the  conveyor  line.     One  such      telephone   companies   can   keep   their 


move  along  just  a  short 
section  of  the  slower 
line  are  pushed  off  onto 
the  speedier  one  when 
filled.  The  minutes 
saved  by  this  device, 
multiplied  by  thousands 
of  orders,  mean  speed- 
ier and  lower-cost  serv- 
ice. 

To  the  telephone 
companies,  the  scope 
of  Western's  distrib- 
uting operations  is  as 
convenient  as  a  house- 
wife would  find  living 
next  door  to  a  mod- 
ern metropolitan  de- 
partment store.  Even 
with  the  telephone  com- 
panies ordering,  as  they 
do,  as  many  as  i,6oo,- 
ooo  items  per  month 
from  stock  (and  an 
item  is  one  entry  on 
an  order,  whether  the 
quantity  wanted  is  one 
or  a  thousand),  about 
97  percent  of  the  items  are  shipped 
on  the  exact  date  specified  on  the 
orders,     and    three-quarters    of    the 


line  wends  its  way  through  the  ware- 
house to  pick  up  the  smaller  items 
called  for  in  telephone  company 
orders.  Men  known  as  selectors  are 
stationed  along  its  path  to  add  items 
to  the  boxes  gliding  past.  Lately  a 
new  wrinkle  has  been  added  in  the 
larger  houses — an  express  line  con- 
veyor moving  directly  to  the  packing 
area  at  twice  the  speed  of  the  "local" 
conveyor.      Orders    which     need     to 


investment  in  field  stocks  at  a  bare 
minimum,  confident  they  can  get  from 
Western  what  they  need  within  a 
matter  of  hours. 

Repair  of  telephone  equipment  and 
supplies  is  another  aspect  of  the 
"make-every-penny-count"  policy  in 
the  distributing  houses.  Each  year, 
telephone  sets  by  the  millions  and 
switchboard  positions  by  the  thou- 
sands are  completely  overhauled  and 


1953 


Offsetting  Rising  Costs 


179 


sent  back  into  service.  The  job  stallation  organization  iias  a  formal- 
isn't  confined  to  telephone  equipment,  ized  cost  reduction  program  of  its 
by  any  means.  Last  year,  among  own  similar  to  that  in  the  factories, 
other  things.  Western  Electric  houses  During  1951  and  1952,  improve- 
repaired  and  refurbished  1 7,000  pairs  ments  in  installation  methods  and 
of  pliers,  33,000  extension  ladders,  tools  resulting  from  this  program 
and  18,000  operator's  chairs,  and  brought  savings  amounting  to  hun- 
sent  them  back  to  telephone  com-  dreds  of  thousands  of  dollars, 
panics   in  good-as-new   condition.  Among    the    many     special     tools 

Last  year,  also,  more  than  38  mil-  standardized  for  installation  use  were 
lion  feet  of  drop  wire  was  reclaimed  hydraulic  trucks,  power-driven  recip- 
and  given  a  new  lease  on  life.  Tele-  rocating  saws,  portable  test  oscilla- 
phone  company  installers  saved  wire  tors  and  a  new  winch-type  hoist  for 
taken  out  of  service  as 
well  as  the  unusable 
short  lengths  left  over 
at  the  ends  of  coils, 
then  sent  them  to  West- 
ern distributing  houses 
to  be  inspected,  spliced 
together,  and  vulcan- 
ized. With  38,000 
coils  of  drop  wire  re- 
turned to  service  by 
this  method,  the  Bell 
Companies  chalked  up 
a  net  saving  of  nearly 
$10   on   each   coil. 


Responsibi/ify  for 
Installation 

The  job  of  installing 
most  of  the  central- 
office  equipment  and 
larger  PBXs  used  by 
the  Bell  System — the 
erecting,  assembling, 
wiring,  and  testing  of 
the  units  shipped  from 
Western's  plants — falls 
to  the  Installation  or- 
ganization. Here,  too, 
emphasis  is  on  economy 
as  well  as  quality  and 
service.      Western's   in- 


The  new  hoist  being  operated  by  the  mafi  on  the  floor  lifts 

shelves  of  step-by-step  switches^  and  can  be  set  up  by  one 

man  in  a  few  minutes — as  compared  with  an  outmoded 

type  which  took  two  men  yiearh  an  hour  to  erect 
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raising  units  of  step-by-step  central 
office  equipment  in  position. 

Long  shelves  of  step-by-step 
switciies  are  far  too  heavy  to  be 
lifted  by  hand,  and  a  mechanical 
device  is  required  to  do  the  work. 
The  hoist  used  for  many  years  was 
moved  from  job  to  job  in  four  pack- 
ing cases,  plus  two  12-foot  lengths  of 
metal.  The  device  weighed  600 
pounds  and  it  took  two  men  nearly 
an  hour  to  set  it  up. 

Not  long  ago,  installation  engineers 
came  up  with  a  new  hoist  that's  so 
simple  the  proverbial  child  can  oper- 
ate it.  It  weighs  about  one-fifth  as 
much,  packs  entirely  in  a  single  case, 
can  be  set  up  by  one  man  without 
tools  in  a  few  minutes,  and  costs  con- 
siderably less  than  the  hoist  it  re- 
places. 

In  these  days  of  high  construction 
costs,  space  in  new  central  office  build- 
ings is  at  a  premium,  and  aisles  have 
been  narrowed  to  conserve  construc- 
tion dollars.  But  narrow  aisles  raise 
a  knotty  problem  in  maneuvering 
bulky  cable  reels  and  other  equipment 
during  installation.  So,  to  make  this 
economy  practicable.  Western's  in- 
stallation people  worked  out  a 
method  by  which  central  office  cables 
can  be  put  in  final  position  and  all 
wires  formed  and  cut  to  proper  length 
before  most  of  the  equipment  frames 
are  installed.  Numerous  special  fix- 
tures, actually  light-weight  dummy 
frames,  were  designed  to  make  it  easy 
to  tailor  each  wire  to  the  proper 
length.  Now,  installers  "running" 
the  cables  have  plenty  of  space 
in  which  to  work  and  the  job  is 
done  faster  and  more  economically. 
Equally  important,  since  most  of  the 
equipment  is  not  installed  at  the  time 
the  cabling  and  wiring  is  being  done, 


the  lint  and  dust  resulting  from  these 
operations  cannot  get  into  the  equip- 
ment to  cause  trouble  later  on. 

Purchasing  nearly  every  type  of 
product  needed  by  the  Bell  companies 
from  outside  sources  of  supply  is 
another  operation  where  gains  have 
been  made  to  help  fight  inflation. 

Western  Electric's  purchasing  job 
is  a  big  one.  In  1952,  Western's 
purchases  ran  the  alphabetic  gamut 
from  "abrasives"  to  "zinc,"  and  in- 
cluded some  1,300  other  products  in 
between.  Over  100,000  different 
items  were  bought  in  varying  quanti- 
ties from  27,500  suppliers  across  the 
nation,  at  a  cost  of  $600,000,000. 

Reducing  Directory  Costs 

Western's  purchasing  people  have 
not  been  content  with  the  normal 
economies  of  their  operation,  such  as 
quantity  ordering  and  the  elimination 
of  duplicate  purchasing  staffs.  They 
have  been  wide  awake  to  new  ways  of 
extending  the  efficiency  of  their  opera- 
tions. 

A  striking  example  lies  in  West- 
ern's program  for  cutting  the  cost 
of  printing  telephone  directories. 
About  five  years  ago,  a  new  type  of 
super-high-speed  press  well  fitted  for 
directory  work  became  available. 
These  presses  offered  the  lowest-cost 
method  of  printing  directories  for 
large  cities,  but  their  high  original 
cost  put  them  out  of  reach  of  a  num- 
ber of  printers  familiar  with  exacting 
directory  work. 

Western  Electric  purchasing  peo- 
ple made  it  possible  for  these  printers 
to  buy  the  new  equipment  by  writing 
long-term  contracts.  This  enabled 
the  printers  to  spread  their  invest- 
ments over  periods  as  long  as  ten 
years. 
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With  the  new  presses  installed  and 
operating  in  ten  different  printing 
plants,  directory  costs  took,  a  nose 
dive.  Printing  speeds  were  nearly 
tripled  and  the  time  required  to  turn 
out  a  directory  job  was  reduced  ap- 
preciably. Savings  will  run  into  sev- 
eral millions  of  dollars  over  the  life 
of  the  contracts. 

The  largest  of  the  new  presses  can 
print  as  many  as  1,500,000  directory 
pages  per  press  per  hour.  That's  a 
total  of  416  printed  pages — equal  to 
a  directory  three-quarters  of  an  inch 


thick — shooting  from  a  single  press 
every  second.  The  paper,  in  ribbons 
over  five  feet  wide,  travels  through 
the  press  at  a  speed  of  almost  1,000 
feet  a  minute.  When  a  roll  of  paper 
is  used  up,  a  new  1,800  pound  roll  is 
fastened  to  the  end  of  the  depleted 
roll  by  a  device  called  a  "flying 
paster"  without  even  slowing  down 
the  speed  of  the  press. 

Teamwork  of  the  Purchasing  or- 
ganization with  the  Bell  Laboratories 
is  illustrated  by  the  case  of  a  particu- 
lar  dry   battery   formerly   purchased 


Left:  A  Western  Electric 
inspector  checks  a  roll  of 
directory  paper  lyy^  feet 
wide.  Below:  This  super- 
peed  press  priyjts  the 
equivalent  of  a  ^-inch- 
thick  telephone  directory 
every  second 
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At  Western's  subsidiary,  Nassau  Smelting  &  Refining  Co.,  copper,  lead,  zinc,  tin, 
and  other  non-ferrous  metals  are  salvaged  from  outworn  telephone  equipment,  and  most 

of  it  is  returned  to  Western  Electric  for  re-use 
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by  Western  as  a  commercial  brand 
product.  About  400  test  sets,  each 
using  15  of  these  batteries,  were  in 
service,  and  their  batteries  required 
replacement  about  six  times  a  year. 
When  the  number  of  test  sets  in  use 
began  to  mushroom.  Western's  pur- 
chasing people  and  the  Laboratories 
went  into  a  huddle,  and  a  special  bat- 
tery for  the  test  sets  was  specified  by 
the  Laboratories  engineers.  These 
proved  not  only  better  for  the  par- 
ticular use  but  could  be  obtained  at  a 
saving  of  47  cents  for  each  battery 
purchased. 

Economy  extends  even  to  the 
"scrap  heap,"  for  Western  Electric 
plays  the  role  of  salvager  for  the 
System  on  a  sizable  scale.  Nothing 
that  has  commercial  value  is  dis- 
carded. Such  items  as  old  burlap 
bags,  empty  bottles  and  cans  and  mis- 
cellaneous scrap  iron  and  steel  are 
sold  locally  at  the  best  possible  figure. 
One  Western  Electric  Works  location 
melts  much  of  its  own  brass  and 
copper  scrap.  But  the  bulk  of  the 
System's  scrap — mainly  unrepairable 
telephone  equipment,  wire,  and  cable 
— is  sent  to  Western  Electric's  own 
smelter,  the  Nassau  Smelting  and  Re- 
fining Company,  on  Staten  Island, 
New  York. 

Practically  all  of  the  metal  con- 
tent of  the  58,000  tons  of  scrap  re- 
ceived last  year  at  Nassau  was  sal- 
vaged. Most  of  the  non-ferrous 
metal  in  this  imposing  quantity  of 
junk  was  returned  to  Western  as  cop- 
per and  lead  alloy  materials  to  be  re- 
fashioned into  new  products  for  tele- 
phone service.     At  the  present  time. 


about  one-seventh  of  the  copper  bars 
used  by  Western  for  making  wire 
come  from  Nassau's  furnaces,  while 
nearly  one-fifth  of  the  System's  lead 
requirements  are  met  from  the  same 
source. 

Economies  Alone  Are  Not  Enough 

The  preceding  examples,  gleaned 
from  the  records  of  Western's  manu- 
facturing, distributing,  installation, 
and  purchasing  organizations,  repre- 
sent just  a  few  of  Western  Electric's 
efforts  in  the  continuing  struggle  to 
furnish  the  American  people  the  kind 
of  telephone  service  they  have  learned 
to  expect  at  a  price  that  is  fair  to  them 
and  to  the  telephone  company.  But 
even  the  contributions  of  all  members 
of  the  Bell  System's  three-way  team 
— new  and  better  designs  from  Bell 
Laboratories,  more  efliclent  operation 
by  the  Bell  telephone  companies, 
and  lower  production  and  distribution 
costs  by  Western  Electric — can't  can- 
cel inflation's  gains  unaided. 

As  A.  T.  &  T.  President  Cleo  F. 
Craig  told  share  owners  last  April: 

"People  get  to  thinking  that  If 
telephone  rates  are  not  adequate 
advancing  technology  will  somehow 
remedy  the  situation.  Under  today's 
conditions  this  Is  totally  unrealistic. 
Over  the  years,  our  technical  ad- 
vances have  made  it  possible  step  by 
step  to  build  more  efficient  facilities. 
But  in  the  inflation  through  which 
we  have  been  passing — the  effects  of 
which  are  very  much  with  us — these 
Improvements  can  but  partially  offset 
the  tremendous  increase  in  the  cost 
of  telephone  service." 


Forbes:  Telephone  Pioneer 

By  Arthur  S.   Pier.      Dodd,    Mead   and   Co.,   New  York,    1953 

A  book  review  by  Ralph  E.  Mooney 


William  Hathaway  Forbes 
headed  one  or  another  parent  com- 
pany of  the  Bell  System  from  the  be- 
ginning of  the  year  1879  until  the 
Summer  of  1887,  when  he  wrote  to 
a  friend:  "I  am  about  retiring  from 
the  presidency  of  the  American  Bell 
Telephone  Company,  as  I  have  given 
as  many  years  to  it  as  I  am  willing 
to." 

During  his  presidency,  he  dealt 
with  a  number  of  monumental  tasks. 
The  first  was  fighting  for  and  secur- 
ing a  settlement  with  the  Western 
Union  Telegraph  Company,  which  at 
that  time  was  attempting  to  compete 
for  telephone  business  with  the  own- 
ers of  the  Bell  patents.  This  was 
followed,  year  by  year,  by  an  increas- 
ing tide  of  litigation  over  attempts 
to  break  the  patents  in  various  ways. 
These  culminated,  in  1885,  with  an 
attempt  by  the  Federal  government 
to  have  the  patents  voided.  Out  of 
all  this  litigation,  five  suits  finally 
reached  the  Supreme  Court  of  the 
United  States,  and  the  Bell  patents 
were  upheld  in  every  instance. 

And  all  this  while,  there  were  prob- 
lems incident  to  the  development  of 
telephone  service.  Growth  figures 
for  those  early  years  read  surprisingly 
small  today,  but  that  did  not  make 
the  work  any  easier  for  the  relatively 
few  people  involved.     Nearly  every 


problem  that  we  have  with  us  now 
was  present  then — at  least  in  em- 
bryo. W^here  we  can  point  to  one 
that's  wholly  ours — such  as  the  need 
to  extend  customer  toll  dialing,  for 
instance — Forbes  and  his  associates 
had  one  that  has  almost  been  forgot- 
ten, such  as  the  need  to  develop  work- 
able underground  cable. 

Because  of  all  this,  Arthur  Stan- 
wood  Pier's  new  biography,  "Forbes: 
Telephone  Pioneer,"  is  a  first-class 
contribution  to  the  literature  of  tele- 
phone history.  The  lengthy  and 
complete  quotations  from  Forbes's 
letters  to  Alexander  Graham  Bell, 
Gardiner  Green  Hubbard,  and  others 
give  new  illumination  to  a  period  and 
to  characters  that  should  not  be  for- 
gotten. The  origin  or  strengthen- 
ing of  many  a  Bell  System  policy  is 
indicated. 

Forbes  entered  the  War  between 
the  States  as  a  second  lieutenant  in 
the  First  Massachusetts  Cavalry,  and 
rose  to  the  rank  of  lieutenant  colonel. 
He  was  captured  by  General  John  S. 
Mosby's  forces,  and  out  of  this  acci- 
dent of  war  arose  a  cordial  relation- 
ship between  them  which  continued 
until  Mosby's  death.  Forbes  was  ex- 
changed in  1865,  was  in  action  at 
Lynchburg,  and  was  among  the  of- 
ficers present  at  Appomattox  when 
Generals  Ulysses  S.  Grant  and  Rob- 
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ert  E.  Lee  discussed  the  terms  of 
surrender  of  the  Army  of  Virginia, 
These  and  other  incidents  have  an 
important  place  in  the  first  part  of 
the  book. 

After  his  return  from  the  army, 
Forbes  married  Edith  Emerson, 
daughter  of  Ralph  Waldo  Emerson, 
famous  New  England  author  and  phi- 
losopher. Some  of  Forbes's  letters 
yield  interesting  material  on  Emerson 
family  affairs. 

Throughout  much  of  the  biography 
are  paragraphs  revealing  Forbes's 
skill  in  and  deep  enjoyment  of  yacht- 
ing. Among  his  other  interests,  aside 
from  business,  were  travel,  shooting, 
horses  and  horsemanship,  and  the  ad- 
ministration of  his  residential  estates. 

William  Hathaway  Forbes  was 
born  in  1840  and  died  in  1897.  ^'^ 
second  son,  W.  Cameron  Forbes,  be- 
came a  director  of  the  American  Tele- 
phone and  Telegraph  Company  in 
19 19,  and,  save  for  the  two  years 
from   1930  to   1932  when  he  served 


William  Hathaway  Forbes 
1840-18^'/ 

as  American  Ambassador  to  Japan, 
he  has  continued  in  that  office  to  the 
present  time. 


Who's  Who  &  What's  What 

{Continued  from  page   I2j) 

trie.  He  went  to  work  as  assistant  editor 
of  the  Allentown  plant's  emploj'ee  news- 
paper. After  nearly  two  years  on  that  job, 
he  transferred  to  the  Western  Electric  pub- 
lic relations  group  at  195  Broadway,  New 
York. 

A  BOOK  REVIEW  dealing,  telephone-wise, 
with  the  period  from  1879  to  1887  comes 
appropriately  from   the  pen  of  Ralph   E. 


MooxEY,  who  since  1945  has  been  histori- 
cal librarian  of  the  A.  T.  &  T.  Company. 
His  telephone  career  began  in  1924,  after 
some  years  of  newspaper  and  trade  journal 
experience,  when  he  joined  the  Public  Re- 
lations Department  of  the  Southwestern 
Bell  Telephone  Company  in  St.  Louis.  Be- 
fore transferring  to  New  \  ork  in  1944  h^ 
had  been  editor  of  the  Soutlnrestern  Tele- 
phone Neu's,  and  in  recent  years  he  has  been 
a  frequent  contributor  to  this  Magazine. 
His  most  recently  published  article  was 
"The  First  Seventy-Five  Years,"  in  the 
issue  for  Spring  195 1. 


Beirs  Brantford  Home  Becomes  a 
Canadian  Historic  Site 


Here,  at  the  home  of  his  father,  on  26th  July,  1874,  Alexander 
Graham  Bell  disclosed  for  the  first  time  his  conception  of  the 

PRINCIPLE   of    the   TELEPHONE,       FrOM    BrANTFORD    CALLS   WERE    MADE    TO 

Mount  Pleasant  on  3RD,  to  his  homestead  on  4th,  and  to  Paris,  On- 
tario, ON  lOTH  August,  1876.  The  latter  is  now  recognized  as  the 
world's  first  long  distance  call. 


This  inscription  on  a  bronze  tablet  set 
into  a  stone  monument  was  unveiled  by 
two  of  Alexander  Graham  Bell's  grand- 
daughters on  September  12,  1953,  when  the 
Bell  homestead  at  Brantford,  Ontario,  was 
designated  as  a  National  Historic  Site  by 
the  Government  of  Canada.  The  grand- 
daughters, Mrs.  Lilian  Grosvenor  Coville, 
of  Washington,  D.  C,  and  Mrs.  Nancy 
Fairchild  Bates,  of  Ann  Arbor,  Michigan, 
represented  their  mothers,  Mrs.  Gilbert 
Grosvenor  and  Mrs.  David  Fairchild,  at 
the  ceremony. 

In  her  dedication  talk,  Mrs.  Coville  said: 
"Alexander  Graham  Bell  was  born  a  Scots- 
man, became  an  American  citizen  and  re- 
mained one  to  the  end  of  his  days,  but  he 
always  loved  Canada.  He  kept  a  home  in 
Canada  for  more  than  30  years  and  it  was 
by  his  own  request  that  he  now  rests  on  an 
open  hillside  atop  Beinn  Breagh,  his 
'Beautiful  Mountain,'  at  Baddeck,  Nova 
Scotia." 

The  principal  speaker  at  the  dedication, 
T.  Roy  Woodhouse,  president  of  the  On- 
tario Historical  Society,  described  various 
early  experiments  which  Dr.  Bell  carried 
on  at  Brantford. 

Interesting  sidelights  of  Dr.  Bell's  life 
were  disclosed  by  Mrs.  Coville,  who  arrived 
for  the  ceremony  in  a  plane  piloted  by  her 
son,  Gilbert  Grosvenor  Coville. 

"It  seems  appropriate,"  she  said,  "that 
my  son  and  1  should  Hy  from  Nova  Scotia, 
the  home  of  grandfather's  mature  years,  to 
Brantford,  the  home  of  his  young  manhood. 


In  his  youth,  as  you  know,  the  possibility  of 
flying  in  heavier-than-air  craft  was  consid- 
ered a  fool's  dream.  In  his  mature  years  he 
staked  his  scientific  reputation  on  his  firm, 
continuing  belief  that  man  would  soon  fly. 
When  we  were  small  children,  grandfather 
used  to  tell  us  that  some  day  we  would  fly 
the  ocean,  dine  in  London  and  breakfast 
next  morning  in  New  York.  He  said  that 
our  sons  would  take  to  the  air,  yearning 
over  airplanes  as  we  did  over  sailboats.  Al- 
though light  plane  flying  is  not  yet  as 
popular  as  he  expected,  several  of  his  great- 
grandsons  have  owned   their  own   planes." 

Mrs.  Coville  also  explained  the  impor- 
tance of  sound  in  her  grandfather's  life. 
"No  man  was  ever  more  conscious  of  sound 
than  Graham  Bell,"  she  said.  "He  worked 
best  at  night,  late  at  night,  when  all  the 
world  was  still.  Noises  of  any  kind  dis- 
turbed his  train  of  thought — even  clocks. 
At  one  period,"  she  recalled,  "the  clock  re- 
pairman came  often.  Then  it  was  dis- 
covered that  Grandfather  had  been  going 
around  in  the  wee  small  hours  stopping 
clocks   because   their   noise   bothered    him." 

The  committee  in  charge  of  arrange- 
ments for  the  celebration  in  Brantford  was 
made  up  of  members  of  the  Charles  Fleet- 
wood Sise  Chapter,  Telephone  Pioneers, 
members  of  the  Parks  Board,  and  repre- 
sentatives of  various  local  organizations. 
Representatives  of  the  Bell  System,  in  ad- 
dition to  Canadian  Government  officials 
and  local  residents,  took  part  in  the  dedi- 
cation ceremonies. 


Twenty -Jive  Years  Ago  in  the  Bell  Telephone  Quarterly: 
From  Volume  VII  Number  4^  October^  1928 


Service  to  the  Nation  in  Peace  and  War 


An  allegorical  group  of  sculpture  in 
bronze  and  marble  has  been  put  up  in  the 
main  lobby  of  the  Telephone  and  Telegraph 
Building,  195  Broadway,  New  York  City, 
in  a  place  which  was  designed  for  its  re- 
ception when  the  building  was  erected. 
This  group,  which  is  the  work  of  Chester 
Beach,  the  noted  sculptor,  expresses  the 
idea  of  the  words  inscribed  on  the  base: 
"Service  to  the  Nation  in  Peace  and  War." 


The  heroic  central  figure  in  bronze  repre- 
sents Service,  calling  and  sending  forth  the 
power  of  the  nation.  Conceived  as  a  great 
dynamic  force,  Service  stands  before  the 
flag,  conscious  of  the  vital  epic  romance, 
past  and  future,  that  is  carried  through  the 
air.  Behind  the  head  of  this  figure  are 
lines  of  uncoiling  wire,  and  at  the  base, 
partly  covered  by  the  flag,  a  wreathed  hel- 
met of  the  World  War  bespeaks  the  thought 
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of  those  who  gave  all  in  the  service  of  their  they  speed  along  the  wires.     They  encircle 

country.     Above    the    bronze,     in     marble  a  sculptured  outline  of  the  United   States, 

blending  with  the  walls,  are  figures  repre-  on   which    East,   West,   North,   and   South 

senting  the  messages  of  peace  and  war  as  are  interlinked  with  lines  of  communication. 


The  Next  Seventy-Five  Years 


Back  in  1878 — that's  75  years 
ago — the  first  commercial  telephone 
switchboard  was  placed  in  service  in 
New  Haven,  Connecticut.  It  was 
a  most  important  development  in  the 
growth  of  telephone  service. 

You  see,  before  the  switchboard 
was  invented,  a  telephone  instrument 
was  connected  only  to  the  other 
instruments  on  the  same  line.  Of 
course,  you  couldn't  reach  the  tele- 
phones not  on  your  line.  It  really 
isn't  any  wonder  that  some  folks  re- 
garded the  telephone  as  a  toy,  limited 
in  usefulness. 

But  the  switchboard  changed  all 
that.  It  made  it  possible  for  any 
telephone  to  be  connected  to  any  other 
telephone  in  town.  And,  as  soon  as 
people  saw  how  convenient  and  use- 
ful telephones  could  be,  the  business 
really  began  to  grow !  Within  a  few 
months  telephone  companies,  with 
switchboards,  started  up  in  towns  and 
cities  across  the  land. 


This  year  is  the  seventy-fifth  Anni- 
versary, the  Diamond  Jubilee,  of  tele- 
phone service  in  many  communities. 
The  year  1878,  when  the  telephone  it- 
self was  two  years  old,  saw  the  first 
telephone  exchanges  in  Connecticut, 
California,  New  York,  Delaware, 
Massachusetts,  Missouri,  Oregon, 
Illinois,  Michigan,  New  Hampshire, 
Iowa,  Ohio,  Wisconsin,  Pennsylvania, 
the  District  of  Columbia  and  the  Do- 
minion of  Canada. 

Telephone  companies  in  many  of 
these  places  are  holding  formal  cele- 
brations in  1953.  Many  more  will 
celebrate  their  Seventy-fifth  Anniver- 
saries in  1954. 

And,  after  seventy-five  years  of 
service  to  the  community.  Bell  tele- 
phone companies  are  still  seeking 
ways  to  make  telephone  service  better 
and  to  keep  its  cost  within  the  reach 
of  everyone.  They  will  do  their  best 
to  make  the  next  seventy-five  years 
even  greater  than  the  last  in  the  ad- 
vancement  of   communications. 


lelephone  story  heard  on  the   Telephone  Hour  radio  program 
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Who's  Who  &  What's  What 

in  This  Issue 


A  YEAR  AND  A  HALF  AGO,  in  discussing  the 
A.  T.  (St  T.  executive  group  in  the  issue 
for  Summer  1952,  this  Magazine  said  of 
President  Cleo  F.  Craig:  "Since  July 
of  1 95 1,  Mr.  Craig  has  been  President  of 
the  American  Telephone  and  Telegraph 
Company.  His  Bell  System  career,  be- 
ginning in  1913,  illustrates  how  broad  may 
be  a  man's  experience  within  the  corporate 
confines  of  one  or  two  companies.  For  his 
assignments  in  the  Long  Lines  Department 
took  him  from  St.  Louis  to  Kansas  City 
and  Atlanta  en  route  to  New  York,  and 
to  such  diverse  posts  as  district  plant  chief, 
plant  accountant,  and  construction  super- 
visor, among  others — with  a  six-year  inter- 
val as  a  special  representative  in  the  A.  T. 
&  T.  General  Department — before  he  be- 
came General  Manager  of  Long  Lines  in 
1933.  He  was  elected  Vice  President  in 
charge  of  the  Long  Lines  Department  in 
1940,  and  the  following  year  moved  to  A. 
T.  &  T.  headquarters.  There  his  vice- 
presidential  responsibilities  included,  in 
turn,  charge  of  the  Departments  concerned 


with  Personnel  Relations,  Operation  and 
PZngineering,  and  Finance  and  Revenue 
Requirements."  At  the  beginning  of  1954, 
that  still  seems  appropriate  as  a  brief  state- 
ment. 

The  Bell  System  career  of  Donald  S. 
Bridgman  was  recounted  in  these  pages 
for  Summer  1953,  to  which  he  contributed 
"Bell  System  Employment  for  College 
Graduates."  His  present  article  is  based 
not  only  on  correspondence  with  Mr.  E. 
D.  Wise  in  Turkey  but  on  his  two-way 
experience  in  recent  years  in  helping  to 
make  our  government's  program  of  tech- 
nical assistance  for  foreign  countries  ef- 
fective. For  his  Personnel  Relations  re- 
sponsibilities have  included  helping  to 
arrange  for  the  reception  of  foreign  vis- 
itors by  Bell  System  companies  and  for 
interested  and  qualified  telephone  people 
to  undertake  periods  of  foreign  service. 

The  mutually  broadening  experience  of 
the  Turkish  engineers  and  the  Michigan 
Bell    Telephone    Company,    as    related    by 
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John  M.   Shaw 


Harold  R.  Huntley 


William   V.  Kahler 


Bruce  E.  Osgood,  shows  the  opposite  face 
of  the  coin.  From  1927,  when  Mr.  Os- 
good joined  the  Commercial  Department 
of  the  company,  to  1950,  he  served  in  vari- 
ous sales  and  supervisory  capacities — and 
for  two  years  during  World  War  II  was 
with  the  Bell  System  Communications 
Committee  in  Washington.  In  the  latter 
year  he  transferred  to  the  Personnel  Re- 
lations Department  as  supervisor  of  gen- 
eral personnel  activities.  As  may  be  de- 
duced from  his  tale,  he  was  in  general 
charge  of  arrangements  for  the  visiting 
engineers. 

V'aried  responsibilities  and  a  varied  ca- 
reer have  fitted  John  M.  Shaw  for  such 
a  special  assignment  as  the  one  represented 
in  this  issue.  Born  in  Scotland,  he  came 
to  this  country  as  a  boy,  and  was  employed 
both  in  retail  business  and  in  several  pub- 
lic utilities  before  joining  the  then  Infor- 
mation Department  of  A.  T.  &  T.  in  1930. 
He  subsequently  served  the  Chesapeake  and 
Potomac  Telephone  Company  as  informa- 
tion manager  and  the  New  York  Tele- 
phone Company  as  an  assistant  vice  presi- 
dent in  the  Public  Relations  Department 
before  he  returned  to  the  A.  T.  &  T.'s 
Public  Relations  organization  in  1944. 
Here,  as  assistant  vice  president,  he  has 
charge  of  the  company's  radio,  motion  pic- 
ture,  open   house,   and   public  lecture   and 


exhibit  activities.  His  most  recent  previous 
contribution  to  this  Magazine  was  "The 
Blackboard  Comes  to  Life,"  in  the  Spring 
1945  issue. 

As  AN  ARTICULATE  transmission  engineer 
with  a  twinkle  in  his  eye,  Harold  R. 
Huntley  belies  his  own  remarks  about  the 
inability  of  the  clan  to  communicate  with 
others.  Joining  the  Wisconsin  Telephone 
Company  in  191 7,  as  transmission  and  pro- 
tection man,  he  took  a  year  out  to  com- 
plete work  for  his  B.S.  degree,  returned  to 
the  company  in  192 1,  and  subsequently  be- 
came transmission  and  protection  engineer 
and,  in  1928,  transmission  engineer.  In 
1930  he  moved  to  New  York  and  A.  T. 
&  T.,  where  he  was  an  O.  Sc  E.  group  head 
in  the  plant  engineering  division,  and  later 
in  charge  of  groups  handling  electrical  co- 
ordination and  toll  transmission.  For  three 
years  he  has  held  the  position  of  transmis- 
sion engineer.  He  is  a  Fellow  of  the 
A.I.E.E.  and  a  Senior  Member  of  the 
I.R.E. 

The  meeting  of  the  American  Society  of 
Safety  Engineers  which  President  Wil- 
liam V.  Kahler  of  the  Illinois  Bell  Tele- 
phone Company  addressed  in  Chicago  last 
Fall  was  held  in  conjunction  with  the 
meeting   of    the    National    Safety   Council. 

{Continued  on  page  248) 
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Mr.    Craig  Discusses    Significance  of  Historic   Event   as 

Bell  System   and  Independent  Telephone   Industry  Join   to 

Present  Symbolic  Instrument  to  President  Eisenhower 


Fifty  Millionth  Telephone 
Installed  in  White  House 

Cleo  F.  Craig 


Editor's  note:  The  fifty  millionth  telephone 
placed  in  service  in  this  country  ivas  pre- 
sented to  Dzvight  D.  Eisenhower,  President 
of  the  United  States,  on  Wednesday  morn- 
ing, November  iS,  in  the  White  House. 
Presentation  ivas  by  Cleo  F.  Craig,  Presi- 
dent of  American  Telephone  and  Tele- 
graph Company,  representing  the  Bell 
System  companies,  and  ffarren  B.  Clay, 
President  of  the  United  States  I ndependent 
Telephone  Association,  representing  nearly 
5300  independently-owned  telephone  com- 
panies. A  commemorative  scroll  which 
they  also   presented   to   Mr.   Eisenhower  is 

There  are  a  lot  of  reasons  why  we 
telephone  people  are  happy  to  be 
here  tonight. 

But  speaking  for  us  in  the  Bell  Sys- 
tem, I'd  like  to  say  first  to  our  asso- 
ciates and  friends  of  the  Independent 
telephone  companies  that  one  of  the 
things  we  like  the  very  best  Is  this 
chance  to  be  together  with  you. 

We  are  pleased  no  end — as  co- 
authors, so  to  speak,  of  the  telephone 
story — to  take  part  with  you  In 
marking  our  joint  achievement. 

We  are  also  delighted  to  join  with 


reproduced  on  the  next  page.  They  zvere 
accompanied  to  the  White  House  by  Ro- 
sel  H.  Hyde,  Chairman  of  the  Federal 
Communications  Commission,  and  C.  L. 
Doherty,  President  of  the  National  Asso- 
ciation of  Railroad  and  Utilities  Com- 
missioners. A  dinner  held  that  evening  in 
a  Washington  hotel  to  signalize  the  event, 
and  attended  by  representatives  of  the  gov- 
ernment, the  armed  forces,  and  the  tele- 
phone industry,  was  addressed  by  Mr. 
Craig,  Mr.  Clay,  and  Postmaster  General 
Arthur  E.  Summerfield.  Mr.  Craig's  re- 
marks follow: 

you  In  extending  the  warmest  possi- 
ble welcome  to  our  guests  from  gov- 
ernment and  the  armed  services  and 
all  who  share  our  deep  Interest  In 
telephone  progress. 

My  thoughts  on  this  occasion  are 
quite  simple. 

President  Elsenhower's  acceptance 
this  morning  of  the  fifty  millionth 
telephone  was  a  gracious  and  inspir- 
ing recognition  of  the  part  we  play 
In  the  life  of  the  nation.  The  Presi- 
dent has  done  us  great  honor.  He 
has  also  given  us,  I  think,  new  cause 
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This  handsomely  engrossed  scroll,  signed  by  Messrs.  Craig  and  Clay,  accompanied  the 
telephone  they  presented  to  President  Eisenhower  on  November  i8,  igjjj 
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to  weigh  our  opportu- 
nities and  our  responsi- 
bilities. 

Let  me  recall  to  your 
minds  something  the 
President  said  on  an- 
other occasion.  I  think 
the  connection  will  be 
clear. 

In  his  Inaugural 
Address  last  January, 
he  observed  that  the 
strength  of  all  free 
peoples  lies  in  their 
unity.  And  he  went 
on  to  say,  "To  pro- 
duce this  unity,  to  meet 
the  challenge  of  our 
time,  destiny  has  laid 
on  our  country  the  re- 
sponsibility of  the  free 
world's  leadership." 

Those  words  give  ex- 
pression to  a  compel- 
ling fact.  We  in  this 
country  are  face  to  face 
with  the  plain  truth 
that  the  responsibility 
of  leadership  is  ours. 
We  could  not  escape  it 
even  if  we  wanted  to. 

What  does  this  mean  to  us  who 
provide  America's  telephone  service? 

To  my  notion,  it  means  that  a  very 
considerable  share  of  the  responsibil- 
ity the  President  speaks  of  rests  on 
us.  The  nation's  capacity  for  leader- 
ship in  the  free  world  begins  with 
unity  at  home.  If  Americans  are  to 
come  together  and  work  together 
with  greatest  effectiveness,  they  must 
be  just  as  free  as  possible  to  talk  with 
each  other.  They  must  learn  from 
each  other,  think  with  each  other, 
plan  with  each  other,  grow  with  each 
other.       They     must     communicate. 


Mr.  Craig  points  out  to  Mr.  Eisenhower  a  feature  of  the 
presentation  telephone 


And  they  must  be  able  to  do  so  with 
complete  ease  and  freedom,  wher- 
ever they  are  and  whatever  their 
need. 

Of  course  I  am  not  saying  that  the 
telephone  by  itself  can  create  unity. 
But  it  certainly  can  and  must  nourish 
and  feed  it  and  aid  and  abet  it.  It 
can  and  must  help  it  to  flourish  and 
grow.  In  this  day  and  age,  the  tele- 
phone is  indispensable  to  the  unity 
and  progress  of  our  country,  and  no 
one  knows  what  great  things  may 
have  their  beginnings  in  the  way  we 
do  our  job. 
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Another  thought : 

This  country  leads  the  world  In 
telephone  service  because  we  have 
never  let  up  In  our  efforts  to  find  a 
better  way.  We  wouldn't  be  serving 
fifty  million  telephones  today  If  we 
were  still  limited  to  the  methods  and 
means  of  the  past.  The  quality  of 
service  wouldn't  attract  that  many 
customers,  the  cost  would  be  too 
high,  and  even  If  these  things  were 
not  true  we  couldn't  find  enough  peo- 
ple to  do  the  job. 

Furthermore — and  this  Is  what  I 
want  to  emphasize — the  very  prog- 
ress we  are  celebrating,  and  the 
changes  we  set  In  motion,  affect  us 
fully  as  much  as  they  affect  anyone 
else. 

For  instance,  we  make  it  possible 
for  Industry  and  the  armed  forces  to 
coordinate  their  operations  on  a 
broader  and  broader  scale — and  then 
what  happens?  They  promptly  ask 
us  for  services  that  require  us  to  co- 
ordinate our  own  work  more  than 
ever  before. 

Again,  telephone  progress  has 
greatly  expanded  the  local  service 
areas  where  subscribers  have  a  close 
community  of  Interest.  And  again 
the  result,  in  more  and  more  places. 
Is  to  bring  Independent  and  Bell  com- 
panies Into  the  closest  possible  asso- 
ciation In  providing  the  local  service. 

In  such  ways,  and  notably  also  in 
the  spread  of  long  distance  dialing, 
the  advances  we  are  making  directly 
influence  ourselves.  Nor  is  this  to  be 
wondered  at.  We  can  hardly  expect 
to  bring  the  nation  closer  and  closer 
together  without  the  same  thing  hap- 
pening In  our  own  back  yard.  The 
happy  fact  Is  that  there  is  now  more 
down-to-earth,     day-to-day     working 


together  throughout   the   entire   tele- 
phone industry  than  there   ever  was 
before.     Nothing  but  good  can  come 
of  this,  and  In  any  event  there  Is  just  j^ 
no  other  way  to  get  on  with  the  job. 

All  I  want  to  say  on  this  point  can 
be  summed  up  In  a  few  words.  First, 
we  of  the  Bell  System  are  tremen- 
dously glad  that  you  people  of  the 
Independent  telephone  companies  are 
just  the  people  you  are.  We're  glad 
it's  you  we  are  working  with.  Sec- 
ond, let's  keep  It  in  mind  that  the  con- 
tinuing progress  of  the  business  al- 
ways creates  a  lot  more  good  than  It 
creates  problems.  If  that  were  not 
so,  none  of  us  would  be  here  tonight. 

In  conclusion,  I  hope  profoundly 
that  none  of  us  will  ever  forget 
the  true  nature  of  the  service  we 
render. 

It  Is  human — living — personal — 
friendly. 

It  is  something  we  do  for  the  fam- 
ily next  door  and  for  the  business 
down  the  street. 

The  real  meaning  of  fifty  million 
telephones  Is  not  In  their  total  num- 
ber but  In  the  people  we  bring  to- 
gether In  every  community  In  the 
land.  The  secret  of  our  success  In 
serving  others  Is  not  In  the  machines 
we  use  but  In  the  ways  we  choose  to 
use  them.  We  have  always  used  ma- 
chines. As  we  use  them  more  and 
more  In  the  years  ahead,  we  must  be 
diligent  to  make  sure  that  our  human 
spirit  of  service  Is  fully  maintained 
and  always  shines  forth  strong  and 
clear. 

You  will  remember  another  thought 
that  President  Elsenhower  expressed 
In  the  speech  I  have  already  quoted. 
He  said,  "Whatever  America  hopes 
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to  bring  to  pass  in  the  world  must 
first  come  to  pass  in  the  heart  of 
America." 

I  submit  also  that  whatever  we  of 
the  telephone  industry  hope  to  bring 
to  pass  in  our  country  must  first  come 
to  pass  in  the  hearts  of  telephone 
people. 

We   can    only   make    a   nation   of 


neighbors  by  being  good  neighbors 
ourselves — good  neighbors  to  every- 
one we  serve,  in  every  community 
and  corner  of  the  land.  That  is  the 
way,  and  the  only  way,  for  us  to  keep 
on  increasing  our  contribution  to  the 
unity  of  our  country,  the  strength  of 
the  free  peoples,  and  the  hope  of 
peace  in  the  world. 


Fifty  Million  Telephones 


America  is  the  birthplace  of  the  tele- 
phone. In  1878,  only  two  years  after 
making  his  invention,  the  youthful 
Alexander  Graham  Bell  wrote:  "I  be- 
lieve in  the  future,  wires  will  unite 
different  cities,  and  a  man  in  one  part 
of  the  country  may  communicate  by 
word  of  mouth  with  another  in  a  dis- 
tant place." 

But  even  Mr.  Bell's  broad  vision 
did  not  fully  encompass  how  widely 
his  invention  would  be  developed  and 
used.  By  the  turn  of  the  century  there 
were  one  million  telephones  in  the 
United  States,  by  1929  there  were  20 
million,  by  1946  there  were  30  million. 
Expansion  during  the  post-war  years 
has  been  greater  than  during  any  other 
time.  In  the  years  1946-53,  20  mil- 
lion telephones  were  added  to  the  sys- 
tem. 

With  more  telephones  than  the  rest 
of  the  world  combined,  Americans 
now  make,  on  an  average  day,  more 
than  178  million  local  calls  and  six 
and  a  half  million  toll  and  long-dis- 


tance calls.  Conquering  the  barriers 
of  time  and  distance,  the  telephone  has 
made  a  neighborhood  of  the  nation, 
linking  cities,  towns,  farms,  offices  and 
homes  across  the  length  and  breadth 
of  the  land.  It  has  quickened  the  pace 
of  our  accomplishments,  and  has  con- 
tributed in  increasing  measure  to  the 
nation's  strength,  security,  and  prog- 
ress. 

The  product  of  many,  many  minds, 
the  telephone  system  exists  through  the 
joint  endeavors  of  21  Bell  System  tele- 
phone companies  and  nearly  5,300  in- 
dependently-owned telephone  compa- 
nies. More  than  two  million  Amer- 
icans either  share  ownership  in  the 
business  or  are  engaged  in  telephone 
work. 

Serving  the  nation's  Chief  Executive 
and  Commander-in-Chief,  the  fifty 
millionth  telephone  symbolizes  the  con- 
stant effort  of  the  industry  to  provide 
the  United  States  with  the  best  tele- 
phone service  in  the  world. 


For  Nearly    Three    Years^    Former    Telephone   ExecuHves\ 

Have     Implemented    the    Objectives    of  the    Goverment' s\ 

Foreign  Operations  Administration  on  the  Bosphorus 


Bell  System  Helps  Turks  to 
Modernize  Telephones 

Donald  S.  Bridgman 


On  April  23,  195  i,  a  team  of  five  re- 
cently retired  Bell  System  men  and  two 
others  on  leave  of  absence  from  Bell 
operating  companies,  all  with  long 
administrative  or  engineering  experi- 
ence, left  New  York  for  Turkey  by 
air.  Their  purpose  was  to  assist  the 
Turkish  Ministry  of  Communications 
in  the  rehabilitation  and  development 
of  that  country's  telephone  system. 
Today,  nearly  three  years  later,  seven 
former  Bell  System  men  are  still 
carrying  on  this  work  in  Turkey.  All 
are  retired,  and  two  were  in  the  origi- 
nal group. 

This  unique  contribution  of  Bell 
telephone  men  to  this  country's  tech- 
nical assistance  program  abroad  was 
initiated  in  the  fall  of  1950,  when 
the  Turkish  Economic  Mission  here 
asked  the  American  Telephone  and 
Telegraph  Company  for  assistance  in 
the  proposed  program.  As  the  result 
of    subsequent    discussions    with    the 


chairman  of  that  mission  and  repre- 
sentatives of  our  government's  Eco- 
nomic Cooperation  Administration 
(now  the  Foreign  Operations  Ad- 
ministration), A.  T.  &  T.  agreed 
to  undertake  to  find  highly  qualified 
Bell  System  men  who  would  volun- 
teer for  the  work  in  Turkey. 

In  addition,  the  Michigan  Bell 
Telephone  Company  later  undertook 
to  carry  out  the  second  part  of  the 
program  through  providing,  on  a  cost 
basis,  an  appropriate  training  pro- 
gram for  ten  Turkish  engineers  in 
various  aspects  of  telephone  work 
here. 

The  entire  project  has  been  con- 
ducted as  part  of  our  government's 
technical  assistance  to  friendly  na- 
tions under  the  Marshall  Plan  and 
Mutual  Security  Program,  now  ad- 
ministered by  the  Foreign  Opera- 
tions Administration. 
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"A  Fine  Example  of  Cooperation" 

The  Turkish  telecommunications  project  is  a  fine  example  of  how  the  United 
States  shares  its  technical  know-how  with  other  nations  of  the  free  world.  The 
work  accomplished  is  also  a  fine  example  of  cooperation  between  government 
and  private  industry.  Acting  as  a  team,  government  and  industry  have  con- 
tributed materially,  not  only  to  the  economic  strength,  but  also  to  the  security, 
of  Turkey.  Because  the  security  of  the  United  States  is  inseparable  from  that 
of  other  free  nations,  this  effort  has  added  to  the  strength  and  security  of  our 
own  nation  and  our  own  people. 

Harold  E.  Stassen 
Director,  Foreign   O perations  Administration 


Pressing  Need  for  Hehahilitation 
of  the  Telephone  Service 

The  great  importance  of  this 
project  was  immediately  recognized. 
At  that  time,  the  population  of  Tur- 
key was  about  twenty  million.  Its 
territory  contains  great  natural  re- 
sources, and  is  in  an  extremely  stra- 
tegic location.  Turkey,  moreover, 
is  the  only  nation  throughout  his- 
tory in  which  a  democratic  form 
of  government  has  been  established 
through  peaceful  election  immedi- 
ately following  a  military  dictator- 
ship. Its  people  are  strongly  anti- 
communist  and  their  fighting  qualities 
were  again  demonstrated  by  the  mag- 
nificent performance  of  their  troops 
in  Korea. 

In  recent  years,  Turkey  has  made 
notable  economic  progress,  and  can 
look  forward  to  still  further  develop- 
ment. Its  telephone  system,  how- 
ever, was  wholly  inadequate.  Origi- 
nally built  and  operated  by  the  Brit- 
ish, it  had  been  taken  over  by  the 
Turkish  government  15  years  earlier. 
There  were  only  about  60,000  tele- 


phones, or  approximately  one-third  of 
a  telephone  per  100  population  statis- 
tically speaking — as  compared  to  28 
per  100  population  in  the  United 
States.  Two-thirds  of  these  tele- 
phones, moreover,  were  in  Istanbul 
and  Ankara,  anci  many  villages  and 
towns  were  wholly  without  telephone 
service. 

The  toll  network  covered  the  coun- 
try reasonably  well,  but  most  pole 
lines  carried  only  a  single  pair  of 
wires.  The  only  possible  connection 
with  the  outside  world  was  through  a 
3-channel  carrier  circuit  to  Sofia,  Bul- 
garia; but  because  of  political  and 
maintenance  difficulties  this  link  was 
of  little  value.  In  Ankara  alone  there 
were  eight  different  types  of  tele- 
phone equipment  in  use,  and  four 
types  of  carrier  equipment  were  em- 
ployed on  the  single  toll  route  be- 
tween Ankara  and  Istanbul. 

The  service  was  extremely  expen- 
sive :  a  new  installation  cost  about  a 
hundred  dollars,  including  adv^ance 
payment  for  a  few  months,  and  toll 
rates  were  about  sixteen  times  those 
in   the   United    States.      Despite   this 


200 


Bell  Telephone  Magazine 


WINTER 


A  portrait  oj  the  late  Kemal  Ataturk^  father  of  modern  Turkey^  hangs  behind  the  former 

Director  General  of  Posts,  Telephone,  and  Telegraph  Ad)ninistration  in  Ankara  as  he 

and  Mr.  E.  D.  Wise  met  to  discuss  affairs  through  the  young  woman  interpreter 


fact,  there  was  a  large  unfilled  de- 
mand for  service,  particularly  in  the 
major  cities  of  Istanbul  and  Ankara. 
Both  from  the  point  of  view  of  eco- 
nomic development  of  the  country 
and  from  that  of  potential  military 
requirements,  strengthening  and  ex- 
pansion of  the  telephone  system 
seemed  essential. 


The  first  major  step  in  the  selection 
of  the  initial  team  to  go  to  Turkey 
was  taken  when  Earl  D.  Wise,  who 
had  just  retired  as  vice  president  and 
general  manager  of  the  Pacific  Tele- 
phone and  Telegraph  Company's 
Washington-Idaho  Area  with  over 
40  years'  service,  volunteered  to  act 
as  its  coordinator  and  was  accepted 
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in  this  capacity  by  the  Turkish  Mis- 
sion and  E.C.A.  Early  in  1951,  Mr, 
Wise  flew  to  Turkey  to  obtain  first- 
hand knowledge  of  the  problems  to 
be  encountered  and  the  types  of  men 
most  urgently  needed.  On  his  return, 
he  interviewed  telephone  men  in  all 
parts  of  the  country  who  were  inter- 
ested in  the  project  and  were  sug- 
gested by  their  companies. 

Before  taking  off,  late  in  April,  the 
men  selected  spent  a  week  in  Wash- 
ington securing  invaluable  informa- 
tion about  the  technical  assistance 
program    and    about    Turkey.      The 


ing,  Illinois  Bell  Telephone  Com- 
pany :  outside  plant  engineering. 
W.  E.  Badden,  division  construction 
superintendent,  Michigan  com- 
pany :  outside  plant  construction 
and  maintenance. 

Because  of  the  nature  of  their  as- 
signments, the  last  two  men  listed 
were  active  employees  on  leave.  Of 
the  others,  two  retired  in  order  to 
participate  in  this  project. 

Most  of  the  men  in  this  first  group 
remained  a  year  or  eighteen  months; 
but    Mr.    Wise    and    Mr.    Mannocci 


group,     with     their    assignments     in     have  stayed  on  continuously,  and  A. 


Turkey,  were  as  follows 

E.  D.  Wise,  vice  president,  Pacific 
company:  coordination  and  gen- 
eral relations  with  the  Turkish 
Posts,  Telephone,  &  Telegraph  Ad- 
ministration. 

E.  C.  Balch,  chief  engineer,  Mich- 
igan Bell  Telephone  Company: 
general  and  equipment  engineer- 
ing. 

J.  E.  Mannocci,  assist- 
ant vice  president. 
Pacific  company: 
traffic   operations. 

A.  F.  Wilson,  assist- 
ant vice  president, 
Ohio  Bell  Telephone 
Company :  commer- 
cial   operations. 

V.  E.  Tyson,  super- 
visor of  supplies  and 
motor  vehicles,  New 
England  Telephone 
and  Telegraph  Com- 
pany: equipment 
maintenance,  appa- 
ratus repair  and  dis- 
tribution. 

L.  J.  Simonich,  plant 
extension      engineer- 


D.  Lewis,  retired  division  commer- 
cial superintendent  of  the  Indiana 
company,  arrived  in  the  fall  of  195  i 
to  take  up  the  commercial  opera- 
tions work.  A  year  later,  however, 
only  these  three  men  remained  in 
Turkey,  primarily  because  of  a  cur- 
tailed Turkish  budget  for  the  project. 
Its  importance  was  recognized  once 
again,  however,  for  the  budget  year 
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Miss  Vera  K.  Hearn,  Jmerican  secrelary  to  the  staffs 
discusses  telephone  directives  with  Mrs.  Guzin  Baytin 
and  Mrs.  Honul  Manioglu,  translators  and  interpreters 
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beginning  last  March,  and  Mr.  Wise      others  applied  for  retirement  in  order 
returned  to  this  country  two  months      to  undertake  this  work. 


earlier  to  secure  qualified  men  for 
additional  assignments. 

Recruits  and  Replacements 

This  new  group  took  off  with  him 
on  March  19  and  20,  and  included  the 
following  men  for  the  assignments 
show^n.     One  had  already  retired;  the 


Glen  Gardiner,  outside  plant  engi- 
neer, Northern  California  area, 
Pacific  company:  outside  plant  en- 
gineering. 

R.  W.  Deardorff,  transmission  and 
protection  engineer,  Oregon  area, 
Pacific  company:  transmission  en- 
gineering. 

T.  M.  Libby,  transmission  engineer- 
ing, Washington-Idaho  area.  Pa- 
cific company:  carrier  and  radio 
engineering. 

H.  A.  South,  division  construction 
superintendent.  Southwestern  Bell 
Telephone  Company:  outside  plant 
construction. 

In  the  opinion  of  the  Bell  System 
men,  there  have  been  three  other  real 
members  of  this  team. 

One,  who  joined  the  first  group 
soon  after  its  arrival  and  remained 
until  her  return  to  the  United  States 
in  the  summer  of  1953,  was  Miss 
Messrs.  ].  E.  Mannocci  and  A.  D.  Lewis  ^era  K.  Hearn,  its  American  secre- 
accompany  Mr.  Necdet  Teney  as  he  in-  tary,  provided  by  the  F.O.A.  Miss 
spects  an  information  desk  in  Ankara.  Hearn's  father  owned  and  operated 
Below:  These  overseas  radiotelephone  posi-  the  telephone  company  in  Grove  Hill, 
ttonsnow  afford  connection  between  Tur~  Alabama,  for  many  years,  where  she 
key  and  ynany  parts  of  the  world  ...  111  1      • 

gamed   knowledge   used   not   only    m 

her  regular  duties  but  in  helping  to 
train  the  operators  for  the  Ankara- 
New  York  radio  telephone  circuit 
opened  early  in  1953.  As  a  result, 
the  operators  have  developed  not 
only  efficiency  but  a  slight  southern 
accent  in  passing  their  calls. 

Two  Turkish  young  women,  Mrs. 
Guzin  Bay  tin  and  Mrs.  Gonul  Ma- 
nioglu,  acting  as  interpreters  and 
translators,  have  been  most  pleasant 
to  work  with,  and  through  their 
knowledge  of  Turkish  customs  have 
kept  the  group  out  of  trouble  many 


W^  "^^^^^wBkjn,     "'  1 

^■J^He  /jMJ^^S 

f 

1              JHmL   't  M 

jjpk^*^ 

1 

Ih 

.    .   a 

1953-54 


Bell  System  Helps  Turks 


203 


times.  On  rare  occa- 
sions when  misunder- 
standing developed  be- 
tween Turkish  officials 
and  members  of  the 
advisory  group,  it  is 
suspected  that  the  in- 
terpreting was  more 
diplomatic  than  literal. 

There  have  been,  of 
course,  a  number  of  ob- 
stacles to  overcome  in 
developing  effective  co- 
operation between  the 
consulting  group  and 
the  Turkish  telephone 
management  and  in 
quickly  bringing  about 
major  improvements  in 
the  telephone  system. 
One  of  these,  obvi- 
ously, is  the  difference 
in  1  a  n  g  u  a  g  e — which 
makes  it  difficult  for 
the  consultants  to  get 
their  ideas  across  and 
for  the  Turks  to  secure 
full  understanding  of 
their  problems.  The 
Turks,  too,  are  a  sensi- 
tive people,  justifiably 
proud  of  their  his- 
tory and  achievements. 
Such  a  people  cannot 
be  expected  to  accept 
advice  given  in  a  criti- 
cal spirit. 

Such  difficulties  have  been  resolved, 
in  large  measure,  by  mutual  respect, 
patience,  and  close  "on  the  job"  asso- 


Cables   provide    new    voice   paths    beneath    the    historic 

Bosphorus.     Below:  The  Turkish  P.  T.  T.  now  handles 

the  laying  of  its  submarine  cables 


Communications  and  attended  by  a 
number  of  the  ranking  officials  of  the 
telephone  division  and  the  American 


ciation,  which  have  brought  about  consultants.  This  Minister  is  respon- 
an  excellent  relationship  that  is  now  sible  for  the  railroads,  seaways,  and 
working  very  well.  One  striking  il-  airways,  as  well  as  the  postal,  tele- 
lustration  of  this  real  achievement  oc-  phone,  and  telegraph  systems.  At 
curred  at  a  dinner  given  some  months  the  dinner,  the  new  Minister  wel- 
ago  for  the  new  Turkish  Minister  of  corned  the  attendance  of  the  foreign- 
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Mr.  H.  A.  Souths  expert  in 
outside  plant  construction^ 
assisted  an  American  agri- 
cultural mission  by  devis- 
ing this  efficient  apparatus 
Jar  stacking  hay.  And 
when  {right)  a  crucial  rope 
broke^  he  volmiteered  to  go 
aloft  and  execute  repairs 


ers  who  were  assisting  in  the  develop- 
ment of  the  telephone  system.  The 
Director  General  of  the  Posts,  Tele- 
phone, and  Telegraph  Administra- 
tion, in  responding,  paid  Mr.  Wise 
particularly  the  high  compliment  of 
calling  him  not  a  foreigner  but  at 
least  half  Turk. 

Administrative  Problems 

Another  serious  obstacle  to  prog- 
ress, recognized  by  the  Turkish 
P.T.T.  administration  as  well  as  the 
consultants,  has  been  the  fact  that  the 
communications  system  has  been  op- 
erated as  a  government  bureau,  with 
its  revenue  going  directly  into  general 
government  funds  and  its  expendi- 
tures coming  directly  from  them.  In 
addition,  a  1943  law  spelled  out  the 
number  of  employees  in  the  P.T.T. 
by  occupation  and  location  and  their 
rates  of  pay.  These  rates,  moreover, 
were  below  those  paid  not  only  in 
business  but  in  other  government 
operations. 

However,  a  new  law,  which  had 
been  pending  about  two  years,  was 
passed  in  July,  1953,  and  went  into 
effect  in  October.  It  establishes  the 
P.T.T.  system  as  a  government- 
owned    industrial    enterprise,    under 


a  Board  of  Directors,  with  much 
greater  financial  and  operating  in- 
dependence. It  is  now  probable  that 
a  functional  organization  will  be  set 
up  and  that,  after  the  readjustment 
period,  far  greater  progress  can  be 
made. 

Nevertheless,  there  have  been  solid 
accomplishments  in  the  Turkish  tele- 
phone system  during  the  past  two  or 
three  years.  On  Jan.  i,  195 1,  the 
number  of  telephones  in  service  was 
65,000;  two  years  later  this  number 
was  97,000 — a  gain  of  about  50  per- 
cent; and,  as  new  facilities  have  be- 
come available  this  year,  the  rate  of 
gain  is  even  larger.  The  annual  rate 
of  gain  in  local  traffic  has  been  about 
20  percent,  and  that  in  toll  traffic 
over  30  percent.  Construction  of 
new  buildings  has  been  particularly 
active  in  the  Istanbul  area,  where 
six  buildings  were  completed  in  1952. 
Teletypewriter  service,  first  provided 
in  195 1,  has  grown  steadily,  and  in 
1952  plans  were  adopted  to  expand 
it  further  and  establish  teletype- 
writer exchanges  in  Ankara,  Istan- 
bul, Adana,  and  Izmir. 

The  demand  for  service  continues 
to  outstrip  available  facilities,  and  at 
the   end   of    1952    held   orders   were 
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A  recent  newspaper  article  by  Arnold 
Toynbee,  the  historian,  points  out  that 
in  the  ten  years  from  1919-28,  Turkey 
"underwent,  simultaneously,  experi- 
ences equivalent  to  our  Renaissance, 
Reformation,  Scientific  Revolution,  In- 
dustrial Revolution,  and  French  Revo- 
lution, all  rolled  into  one."  Since  that 
period,  the  article  continues,  they  have 
held  a  genuinely  free  election  and  to- 
day even  the  peasants,  in  the  long  run 
the  decisive  element  in  the  Turkish 
population,  are  making  genuine  eco- 
nomic and  social  progress. 


about  35  percent  of  working  main- 
line telephones.  Definite  steps  to  re- 
lieve the  situation  have  been  taken, 
and  their  effects  are  becoming  appar- 
ent this  year,  A  major  construction 
program  is  essential  to  meet  the  long- 
term  domestic  demand  for  telephone 
service,  however,  and  plans  have  been 
drawn  up  for  this  purpose.  In  addi- 
tion to  scheduled  installations  of  new 
facilities  in  the  Istanbul,  Ankara,  and 
Izmir  areas,  these  plans  include  proj- 
ects for  new  plant  at  a  number  of 
other  towns  and  the  installation  of 
point-to-point  radio  to  supplement  the 
wire  network,  particularly  In  moun- 
tainous and  sparsely  settled  eastern 
Turkey. 

During  this  period,  the  expansion 
of  Turkish  communication  facilities  to 
other  countries  has  been  particularly 
notable.  The  first  addition  to  the 
single  outside  link  to  Bulgaria  was  the 
completion  of  a  wire  line  to  Greece 
In  195 1  and  the  addition  of  carrier 
on  this  route  early  In  1952.  In  this 
way,  connections  can  now  be  set  up 
through  Greece  to  all  parts  of  Eu- 
rope.    To  the  east,  three-channel  car- 


rier systems  to  Syria,  Iran,  and  Irak 
are  In  operation. 

On  February  16,  1953,  radio  tele- 
phone service  between  New  York  and 
Ankara  was  established.  At  differ- 
ent hours  of  the  day,  the  same  equip- 
ment Is  used  for  service  to  Berne, 
Switzerland,  and  Hamburg,  Ger- 
many, with  connections  to  other  parts 
of  Europe,  and  to  London  for  serv- 
ice to  Great  Britain  and  Ireland. 

Since  this  project  was  undertaken, 
Turkey  has  become  a  member  of  the 
North  Atlantic  Treaty  Organization 
and  the  Improvement  of  Its  domestic 
telephone  system  and  of  Its  commu- 
nications to  the  Western  World  have 
become  increasingly  important  to  the 
defense  of  all  free  nations. 

Some  of  the  fields  to  which  the 
Bell  System  consultants  have  given 
special  attention  are:  long-range  pro- 
gramming of  central-office  expansion 
In  the  larger  cities,  plans  for  specific 
buildings,  studies  of  the  trunking  lay- 
out In  Istanbul,  Introduction  of  writ- 
ten operating  practices,  forecasts  of 
demands  for  service,  revision  of  toll 
rate    schedules,    and    directory    prac- 
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Modern  telephone  buildings  are  rising  in  many  Turkish  cities.     This  one  is  in  Elazii 


tices.  Inspection  trips  to  all  parts  of 
the  country  have  been  made,  with  re- 
sulting specific  suggestions. 

Domestic  Arrangements 

With  one  or  two  exceptions,  the 
wives  of  the  Bell  System  men  have 
accompanied  or  followed  them,  and  in 
a  few  instances,  other  members  of 
their  families  have  done  so.  At  first, 
the  group  was  located  in  Istanbul 
(long  famous  as  Constantinople),  a 
beautiful  city  with  many  ancient 
mosques  and  other  points  of  architec- 
tural and  historic  interest.  Many 
hours  were  spent  exploring  in  the  city 
and  riding  back  and  forth  on  the  little 
ferry  boats  that  go  up  the  Bosphorus 
almost  to  the  Black  Sea,  with  stops 
at  little  commuting  settlements  along 
the  water's  edge. 

Now  the  entire  group  is  at  Ankara, 
300  miles  east  of  Istanbul  on  a  3,000 


foot  plateau,  established  as  the  capi- 
tal of  the  Republic  by  Kemal  Ataturk 
soon  after  World  War  I.  Its  main 
street  is  lined  with  modern  buildings, 
is  very  well  lighted,  and  contains  a 
center  parkway  with  beautiful  trees 
and  flower  beds  surrounding  numer- 
ous statues.  In  the  adjoining  hill  city 
of  Angora,  the  people  live  in  most 
picturesque  style  as  they  have  for 
many  centuries.  Nearby  are  other 
points  of  unusual  historic  interest,  and 
throughout  Turkey  new  evidence  of 
ancient  civilizations  constantly  is  be- 
ing found. 

Living  conditions  in  Istanbul  and 
Ankara  are  similar  to  those  in  many 
European  cities.  Some  members  of 
the  group  live  in  individual  houses, 
others  in  apartments.  Local  trans- 
portation is  excellent.  Experience  in 
shopping,  with  its  characteristic  bar- 
gaining, leads  to  increased  skill  and 
real    enjoyment.       Villagers    coming 
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into  the  city  to  sell  their  produce  in  on  assignments  where  that  training 
the  markets  and  to  purchase  supplies  can  be  effectively  utilized,  and  for  the 
provide  a  most  colorful  sight.  Par-  past  year  and  a  half  have  been  work- 
ticularly  impressive  for  the  Bell  Sys-  ing  closely  with  Bell  System  men  of 
tem  group  has  been  the  unfailing  long  experience  on  the  problems  of 
politeness  and  friendliness  of  the  the  Turkish  telephone  system,  typical 
Turkish  people,  and  there  is  ample  not  only  of  today  but  of  tomorrow, 
evidence  that  the  members  of  the  As  a  result,  this  group  will  continue  to 
group  have  won  their  regard — and  apply  the  best  in  our  methods  after 
j  liking  as  well.  the  consultants  return  home  to  the 
For  the  future,  perhaps  the  most  United  States,  and  will  become  an 
significant  fact  is  that  the  ten  Turkish  effective  link  to  other  Turkish  tele- 
engineers  trained  in  the  Michigan  phone  men  who  will  carry  on  similar 
Company  in  195  1—2  have  been  placed  methods  over  the  years. 


Helping  Turkish  Telephone 
Men  to  Greater  Skills 

Bruce  E.  Osgood 


When  seven  telephone  experts 
from  the  United  States  went  to  Tur- 
key, early  in  195 1,  they  found  that 
one  of  the  greatest  needs  there  was 
for  more  trained  telephone  techni- 
cians. They  cooperated,  therefore,  in 
selecting  ten  young  Turkish  engineers 
to  come  to  the  United  States  for  spe- 
cialized training.  This  group  ar- 
rived in  New  York  on  August  2, 
195 1,  en  route  to  Detroit. 


The  Michigan  Bell  Telephone  Com- 
pany was  selected  to  carry  out 
the  Turkish  training  program  because 
it  had  an  interdepartmental  training 
program  for  new  employees  entering 
the  supervisory  ranks  and  because  it 
serves  a  great  number  of  widely  scat- 
tered small  communities  and  thus 
meets  many  problems  comparable  to 
those  which  the  Turkish  engineers 
encounter  in  their  own  country. 
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Ten  Turkish  engineers  arrive  in  this  country  on  August  2,  ig^i.     The  authors  of  these 
articles,  Messrs.  Bridgman  and  Osgood,  are  the  first  two  at  the  bottom  of  the  gangway 


Some  interesting  problems  pre- 
sented themselves  soon  after  the 
training  got  under  way.  Uppermost 
in  importance  was  the  "language  diffi- 
culty," as  the  Turks  so  aptly  put  it. 
A  method  had  to  be  devised  to  en- 
courage the  Michigan  Bell  instructors 
to  adjust  their  speaking  tempo  and 
"slanguage"  to  meet  the  needs  of  the 
Turkish  engineers;  for  it  became  ob- 
vious that  the  innate  courtesy  of  the 
Turk  prevented  him  from  asking 
clarification  questions  of  his  instruc- 
tors for  fear  of  insulting  them.  A 
method  also  had  to  be  worked  out  to 
make  regular  quality  appraisals  of  the 
training  being  given. 


An  intensive  after-hour  program 
was  continued  for  the  entire  period  of 
interdepartmental  training,  and  even 
though  it  required  long  hours  and 
hard  work  on  the  part  of  the  Turks, 
as  well  as  those  administering  the  pro- 
gram, it  contributed  greatly  to  the 
ability  of  the  administrators  to  an- 
alyze and  adjust  the  subsequent  train- 
ing program.  It  is  recognized  that  a 
schoolroom  approach,  such  as  this, 
worked  a  considerable  hardship  on 
the  visitors,  but  we  could  find  no  other 
way  to  make  an  accurate  and  compre- 
hensive appraisal  of  quality  and  un- 
derstanding of  the  training  program 
as  it  progressed. 
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tlon  of  all  departments 
and  phases  of  the  tele- 
phone business  in  Michi- 
gan. 

The  second  part  in- 
cluded a  concentrated 
two  months'  training 
program  in  these  three 
major  areas  of  tele- 
phone plant  and  engi- 
neering work: 

Outside  plant  engineer- 
ing, construction,  and 
maintenance. 
Toll    line    maintenance, 
transmission    and   protection   engi- 
neering,  radio  communications. 
Traffic     engineering,     building     and 
equipment  engineering,  central  of- 
fice maintenance. 

Part  three  included  two  months  of 
individual  assignments  for  all  ten  en- 
As  a"result,  when  they  bega"n  studying  gineers  in  the  operating  departments, 
in  the  general  engineering  and  plant  In  this  phase  it  was  intended  that  each 
departments,  they  were  more  famil-  man  would  be  placed  on  individual 
iar  with  American  telephone  opera-  work  assignments  similar  to  those 
tion  and  telephone  lingo 
in  general,  and  it  is  be- 
lieved a  much  more  ef- 
fective understanding  of 
these  vital  operations 
was  accomplished. 

The  six  months' 
training  program,  as 
originally  planned,  was 
divided  into  three  parts, 
each  of  two  months' 
duration. 

The  first  part  con- 
sisted of  the  two 
months'  interdepart- 
mental training  pro- 
gram. This  included  a 
quick    over-all    orienta-  Another  trio  appears  on  a  television  program 


Three  of  the  visitors  jrom  the  Bosphorus  observe  overseas 
and  ship-to-shore  operations 


Technical  subjects  were  covered  in 
the  latter  part  of  the  program,  when 
the  ability  of  the  men  to  understand 
spoken  English  was  better  developed. 
Delaying  the  presentation  of  technical 
subjects  until  later  provided  time  to 
introduce  the  men  to  telephone  termi- 
nology   during   the   evening   sessions. 
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which  he  was  expected  to  perform 
when  he  returned  to  Turkey. 

Revising  the  Curriculum 

Before  the  training  entered  the 
second  phase,  experience  indicated 
that  it  would  be  advisable  to  make 
some  minor  adjustments  and  improve- 
ments in  the  program.  So  the  second 
and  third  parts  of  the  program  were 
partially  combined.  Some  of  the 
delegates  were  placed  on  individual 
assignments  and  others  were  given 
group    assignments.       Since    trained 


outside  plant  construction  and  engi- 
neering. Vehbi  Basar  specialized  in 
traffic  engineering.  Huseyin  Cavus- 
lar  and  Omer  Sevkal  studied  central- 
office  equipment  engineering  and 
maintenance.  Cezmi  Saglam  studied 
carrier  equipment  engineering  and 
maintenance,  Necmi  Ozgur  studied 
commercial  engineering  and  business 
office  operation  and  was  giv^en  a  quick 
look  at  Revenue  Accounting.  Adnan 
Bayboru  and  Turhan  Zirh  were  given 
somewhat  more  general  training. 
All  of  the  specialized  training  was 


telephone  personnel  was  needed  most  given  at  various  locations  in  the  Mich- 
urgently  In  Turkey  In  plant,  engineer- 
ing, traffic,  and  commercial  phases  of 
the  business,  these  activities  received 
the  most  emphasis.  The  training  ob- 
jective was  to  send  back  to  Turkey  as 
well  rounded  a  team  as  possible,  rep- 
resenting those  key  phases  of  the  tele- 
phone business. 

Nusret  Ercll,  Hayrettln  Pakel,  and 


igan  company  area  except  for  the 
following:  one  week  at  the  Chicago 
plant  of  the  Automatic  Electric  Com- 
pany; one  day  at  the  Murray  Hill 
unit  of  the  Bell  Telephone  Labora- 
tories; one  day  at  the  New  Jersey 
plant  and  laboratories  of  the  Fed- 
eral Telephone  and  Radio  Corpora- 
tion;   one    day   at   the    Kearny   plant 


Rifat  Toplu  were  assigned  to  study      of    the    Western    Electric    Company; 

one  day  in  the  Long 
Lines  Department  of 
the  American  Tele- 
phone and  Telegraph 
Company  in  New  York; 
and  two  days  at  the 
Spartanburg,  South 
Carolina,  pole  treating 
plant  of  the  Taylor- 
Colquitt   Company. 

From  the  first  day 
after  the  arrival  of  the 
Turks,  life  for  them 
and  for  those  who  came 
In  contact  with  them 
was  a  rich  and  never-to- 
be-forgotten  experience. 
On  the  very  first  day  In 
New  York,  a  woman 
approached  our  red- 
headed   Turkish     engi- 


m^ 

il 

1  '^^i/'' Jb 

^^Kk 

^ 

^r^ 

^m,  i^    -<^^^^^^^^^Hr      "^ 

i 

l^ie  entire  group  pauses  at  the  telephone  exhibit  at  the 
Museum  of  Science  and  hidustrx  /";;  (Chicago 
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neer,  Turhan  ZIrh,  and 
asked  him  the  location 
of  the  subway  entrance. 
He  pointed  to  the  one 
we  had  just  walked  by 
and  she  quickly  said, 
"Thanks,  I'm  a  stranger 
in  town." 

We  were  told  that  it 
was  proper,  when  in- 
troducing our  Turkish 
friends  to  people,  to  use 
their  first  names  and 
add  Bey  on  the  end : 
Turhan  Bey,  Adnan 
Bey,  etc.  The  first  time 
we  did  this,  one  of  our 
officials  remarked,  after 
he  had  been  introduced 
to  several  of  them,  "Oh  ! 
I  didn't  know  you  were 
all  brothers." 

Turhan  Zirh  had  an- 
other first  when,   after 
a  few  days,  he  came  in 
one  morning  and  said, 
"Now  I  am  an  American 
the   inquiring   expressions, 
quickly,  "Last  night  for  the  first  time 
everyone   in  my  dreams  spoke   Eng- 
lish to  me." 

Helping  Us  Understand 
Turkey 

The  Turks  did  an  outstanding  job 
of  trying  to  help  America  to  under- 
stand more  about  their  country. 
They  made  many  luncheon  talks. 
They  were  interviewed  by  many  news- 
paper writers.  They  appeared  on  president,  and  formerly  President  of 
two  television  programs,  once  for  45  Southern  Bell  Telephone  Company, 
minutes  and  once  for  15  minutes.  In  they  were  eager  to  know  what  part 
fact,  they  were  trying  so  hard  always  of  the  country  Mr.  Dumas  came 
to  speak  English  that  one  of  them,  from.  One  of  them  said,  "His  speech 
while  rehearsing  for  one  of  the  televi-      was    so    smooth    and    so    soft    but    I 


Back  home  again,  two  of  the  Turkish  engineers  {left  and 

second  from  right)  join  with  three  of  the  Americans  and 

with  other  Turks  at  a  new  repeater  hut  near  Ankara 


*      Noting 
he   added 


sion  programs,  was  asked  to  repeat 
in  Turkish  what  he  had  just  said  in 
English  and  was  so  taken  by  surprise 
that  he  had  to  ask  one  of  his  country- 
men to  help  him  do  it.  Later  he  said 
he  had  got  his  mind  functioning  so 
much  In  English  that  he  found  it  diffi- 
cult to  translate  English  to  Turkish. 
The  Turks  were  quite  surprised  to 
learn  that  we  have  a  "slight"  varia- 
tion In  language  In  different  parts  of 
our  country.  After  their  meeting 
with  Mr.  Craig,  President  of  A.  T. 
&  T.,  and  Mr.  Dumas,  executive  vice 
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had  to  pay  attention  closely  to  under- 
stand him." 

At  work  and  at  play  the  Turks 
made  every  minute  of  their  time  do 
double  duty.  They  applied  them- 
selves diligently  to  learn  everything 
they  would  need  when  they  got  home. 
They  cemented  relationships  with 
many  Americans.  The  effect  of  that 
good  will  they  have  left  behind  will 
be  multiplied  many  fold  in  the  future. 
They  have  done  much  to  bring  two 
friendly  republics  closer  together  with 


increased  mutual  understanding  and 
admiration  one  for  the  other. 

At  the  end  of  the  six  months'  train- 
ing period  our  Turkish  friends  turned 
their  faces  toward  the  East  and  home. 
They  were  filled  with  enthusiasm  and 
high  hopes  for  utilizing  the  experience 
gained  with  Michigan  Bell.  They 
were  fully  cognizant  of  their  country's 
needs  for  better  communications,  and 
were  restless  to  return  and  put  into 
operation  all  their  plans  and  dreams 
for  the  future. 


Before  the  visitors  returned  to  Turkey^  early  in  1^32,  they  met  with  Mr.  Cleo  F.  Craig 
ilejt)^  President  of  the  American  Telephone  and  Telegraph  Company^  in  New  York 


A  Discussion   of  the  '^Social  Responsibility''    of  the   Bell 

System   High- Lights  the  Contributions  which  the  System 

Has  Made  to  Our  Country  and  Its  People 


People  As  Telephone  Users, 
Workers,  and  Investors 

John  M.  Shaw 


Note:  Not  long  ago  an  eminent  sociologist 
came  to  the  American  Telephone  and  Tele- 
graph Company  and  said,  in  effect:  "I  am 
working  on  a  series  of  lectures  on  the 
social  responsibility  of  American  business. 
My  research  so  far  has  brought  me  into 
contact  zvith  a  great  many  students  of  the 
subject,  and  the  Bell  System  is  one  of  the 
business  enterprises  most  frequently  men- 
tioned as  having  very  special  obligations  in 


the  public  service.  I'd  like  to  have  your 
own  ideas  about  your  social  responsibility 
and  hoiv  you  go  about  meeting  it." 

The  job  of  ansivering  this  all-encom- 
passing question  was  assigned  to  John  M. 
Shaiu,  Assistant  Vice  President ,  A.  T.  Zff 
T.  Company.  He  prepared  some  informal 
notes  as  a  guj.de  to  his  discussion.  IVe 
asked  him  to  recast  them  in  a  form  suitable 
for  publication.     Editor. 


To  GET  the  right  perspective  of  the 
Bell  System's  "social  responsibility," 
and  how  It  Is  being  met,  It  may  be 
helpful  to  high-spot  the  job  It  has 
done  for  the  American  public  over 
the  long  years  of  Its  history.  And 
this  review  may  be  better  understood 
if  we  think  of  the  public  In  terms  of 
( I )  the  people  who  use  the  tele- 
phone, (2)  the  people  who  give  the 
service,  and  (3)  the  people  who  In- 
vest their  savings  In  the  business. 
All  these  people  are  members  of  the 
American  public. 


The  People  Who  Use 
the  Telephone 

From  one  "toy"  telephone,  the  Bell 
System  has  developed  a  machine  that 
has  changed  for  the  better  the  entire 
scheme  of  life  in  America.  Its  ally 
in  this  progress  has  been  the  large 
group  of  independent  telephone  com- 
panies that  connect  but  do  not  com- 
pete with  Bell  System  lines. 

The  telephone  is  now  universally 
used. 

It  has  made  family  life  more  com- 
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fortable  and  secure,  and  two  Ameri- 
can homes  in  every  three  are  now 
telephone-equipped. 

By  expanding  the  range  and  in- 
creasing the  speed  of  communication, 
the  telephone  industry  has  stimulated 
the  processes  of  every  other  institu- 


in  rural  areas  since  the  war,  so  that 
today  in  the  32  most  prosperous 
states  60  per  cent  and  more  of  the 
farms  have  telephones.  Nothing  in 
the  world  approaches  this  develop- 
ment. 

To    achieve    this    nation-wide 


tion  that  serves  the  people,  be  it  in-     growth,  the  Bell  System  has  spent  a 


dustrial,  cultural,  or  governmental. 
The  telephone's  contribution  to  the 
American  economy  is  incalculable. 

The     number     of     telephones     in 
America  has  doubled  in  the  last  ten 


billion  dollars  a  year  in  new  con- 
struction for  the  past  eight  years. 
Much  of  this  money  has  been  pro- 
vided by  members  of  the  public  will- 
ing to  entrust  their  savings  to  those 


years.     There  are  now  in  this  country     who    administer   the    telephone   busi- 
more  telephones  than  in  all  the  rest      ness. 


of  the  world  combined:  50  million, 
four  fifths  of  which  are  operated  by 
the  Bell  System. 

We  are  especially  proud  of  the  job 
that  has  been  done  in  rural  areas, 
where  the  costs  of  giving  the  service 
are  high  and  the  value  of  the  tele- 
phone is  not  always  fully  recognized. 
More  than  two  million  telephones 
have  been  added  by  the  Bell  System 


The  service  provided  over  this  ex- 
panding system  of  telephone  lines  has 
been  steadily  improving.  People  can 
hear  better  over  them.  Calls  are 
put  through  more  quickly.  The  serv- 
ice is  more  dependable. 

Four-fifths  of  all  Bell  telephones 
are  now  dial,  and  two-thirds  of  all 
long-distance  calls  are  dialed  by  the 
operator.      We   are  moving  steadily 


The  people  who  use  the  telephone 
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toward  the  day  when  any  telephone 
in  America  can  be  dialed  direct  from 
any  other. 

Meantime,  the  price  of  telephone 
service  has  been  going  down  in  terms 
of  the  ability  of  the  people  to  pay  for 
it.  At  a  time  when  the  cost-of-living 
generally  has  doubled,  including  the 
cost  of  operating  the  telephone  busi- 
ness, telephone  rates  have  gone  up 
less  than  one  third. 

Vast  contributions  have  been  made 
by  the  Bell  System  to  other  com- 
munications services  which  resemble 
the  telephone  and  to  some  extent 
have  been  the  product  of  telephone 
research.  These  include  radio,  tele- 
vision, and  the  talking  motion  pic- 
ture. The  latest  development  of  Bell 
System  research  that  is  likely  to  have 
a  profound  effect  on  all  these  ac- 
tivities is  the  transistor.  Like  the 
thousands  of  other  telephone  patents, 
the  transistor  is  made  available  upon 
reasonable  terms  to  anyone  who 
wants  to  use  it. 

Much  of  the  advance  in  telephony 
is  due  to  the  close  working  relation- 
ship between  research,  manufactur- 
ing, and  operation.  The  research- 
manufacturing  members  of  the  Bell 
System  team  were  called  upon  by  the 
government  during  the  last  war  to  un- 
dertake no  less  than  twelve  hundred 
military  projects,  including  radar, 
guided  missiles,  atomic  energy,  and 
many  other  devices  having  great  sig- 
nificance for  the  preservation  of  the 
free  world.  This  close  and  Impor- 
tant relationship  continues. 

From  the  outset,  the  Bell  System 
has  operated  without  the  aid  of  gov- 
ernment subsidy — the  device  by  which 
the  public  has  so  often  found  it  neces- 
sary to  encourage  the  development  of 


enterprises  of  this  kind.  In  this  and 
other  countries.  On  the  contrary, 
Bell  System  services  are  not  only  self- 
supporting  In  our  economy,  but  are 
actually  making  a  contribution  to  the 
support  of  the  government,  through 
taxation,  equal  to  about  thirty  per 
cent  of  all  telephone  revenues.  The 
telephone  users.  In  other  words,  are 
apparently  willing  to  pay  not  only 
what  it  costs  to  provide  them  with 
telephone  service,  but  thirty  per  cent 
more. 

The  American  public  has  a  very 
effective  way  of  expressing  its  ap- 
proval or  disapproval  of  the  business 
enterprises  which  serve  It.  It  simply 
uses  or  declines  to  use  the  product  or 
service  made  possible  by  the  enter- 
prise. By  Its  generous  use  and  de- 
mands, we  think  the  American  public 
itself  has  answered  for  us  the  ques- 
tion of  how  well  the  Bell  System  has 
met  its  social  responsibility  from  the 
point  of  view  of  the  telephone  users. 

The  People  Who  Give 
the  Service 

The  Bell  System  gives  employment 
to  some  700,000  people.  Despite 
the  rapid  advance  to  dial  operation, 
this  is  twice  as  many  as  were  em- 
ployed in  1929. 

Telephone  growth  has  also  created 
many  more  jobs  in  other  Industries. 
The  by-products  of  telephone  re- 
search have  created  still  more. 

Telephone  employment  has  a  high 
degree  of  continuity,  and  the  business 
is  operated  so  as  to  make  this  pos- 
sible. Technological  Improvements 
are  introduced  with  full  recognition 
that  other  jobs  are  to  be  found  for 
all    permanent     employees     affected. 
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The  people  who  give  the  service 


and  for  our  success  in  this  we  have 
won  praise  in  the  highest  quarters. 

A  serious  strain  on  the  Bell  Sys- 
tem's continuity  of  employment  was 
experienced  in  the  depression  years 
of  the  1930s.  As  telephones  were 
disconnected,  part-timing  and  made- 
work  plans  were  introduced.  Force 
losses  resulted,  not  so  much  because 
employees  were  laid  off  as  because 
new  employees  could  not  be  hired 
for  jobs  that  did  not  exist.  Except 
for  this  relatively  brief  span  of  years, 
the  number  of  jobs  available  in  the 
Bell  System  has  steadily  increased 
as  the  System  has  grown. 


Wages  have  kept  pace  with  those 
paid  for  similar  skills  in  the  same 
community,  wage  rates  having  dou- 
bled since  before  the  war.  Work- 
ing conditions  have  been  steadily 
improved.  It  is  always  gratifying 
to  hear  the  friendly  and  favorable 
comments  of  visitors  to  telephone 
buildings  about  the  pleasant  at- 
mosphere of  the  offices  and  equip- 
ment rooms  in  which  telephone  peo- 
ple work. 

Twenty-five  years  before  the  pub- 
lic made  government  social  security 
compulsory,  the  Bell  System  had  a 
benefit  plan  that  included  one  of  the 
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earliest  and  best  pension  systems  in 
American  industry. 

Promotion  from  the  ranks  is  a 
constant  process,  from  the  lowest  job 
to  the  highest.  Discrimination  and 
nepotism  are  so  frowned  on  by  tradi- 
tion that  telephone  companies  have 
been  singularly  free  from  these  evils. 

That  telephone  companies  are  rec- 
ognized as  good  places  to  work  is 
borne  out  by  the  fact  that  employees 
hold  on  to  their  jobs  and  bring  their 
friends  and  relatives  into  the  busi- 
ness. The  channel  through  which 
most  new  employees  come  into  the 
telephone  business  is  through  other 
employees. 

The  figures  of  the  U.  S.  Bureau  of 
Labor  Statistics  show  that  turnover 
in  the  telephone  Industry  is  about  one 
half  that  of  all  manufacturing  in- 
dustries. 

If  we  believe — as  our  sociologist 
friend    did — that    part    of    the    Bell 


System's  social  responsibility  is  to 
provide  a  place  where  members  of 
the  public  can  work  constructively 
together  and  earn  a  living,  then  it 
would  seem  we  are  meeting  it  rather 
well. 

The  People  Who  hivest 
Their  Savings 

The  Bell  System  Is  owned  by  the 
people  who  buy  shares  In  the  Ameri- 
can Telephone  and  Telegraph  Com- 
pany. There  are  more  than  1,250,- 
000  of  them,  in  all  parts  of  America. 

Regular  dividends  have  been  paid 
by  AT&T  for  a  great  many  years. 
There  has  never  been  an  extra  divl- 
denci  nor  has  the  stock  been  split. 
From  the  surplus  built  up  in  the 
prosperous  years,  it  has  been  pos- 
sible to  maintain  the  dividend  even 
in  years  when  it  was  not  fully  earned. 

The    early    years    of    the    decade 


The  people  who  invest  their  savings 
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1925— 1935  were  good  years,  In  which 
many  industries  made  high  profits 
and  paid  them  out  in  cash  and  stock 
dividends  and  split  the  stock.  AT&T 
paid  its  regular  dividend  and  saved 
the  rest.  When  the  depression  came, 
AT&T  was  able  still  to  maintain  its 
regular  dividend  by  drawing  on  Its 
surplus.  In  retrospect,  It  does  not 
seem  that  we  would  have  met  our  so- 
cial responsibility  for  the  long  pull  If 
we  had  cut  that  dividend,  at  the  time 
of  greatest  need,  and  thus  shaken  the 
confidence  of  those  who  must  be  re- 
lied on  to  provide  the  tools  without 
which  no  service  could  be  given  and 
no  jobs  provided. 

Time  has  shown  the  wisdom  of 
this  consistent  dividend  policy,  and 
the  public  has  given  Its  seal  of  ap- 
proval In  the  most  emphatic  way,  by 
providing  more  than  six  billion  dol- 
lars  of   new   capital    since    the    war. 


More  than  half  has  been  In  the  form 
of  capital  stock,  so  that  the  business 
has  been  able  to  go  forward  without 
accumulating  a  destructive  load  of 
debt. 

If  part  of  our  social  responsibility 
is  to  provide  a  place  where  people 
can  put  their  savings  to  work  pro- 
ductively and  earn  a  reasonable  re- 
turn, it  would  seem  that  we  are  meet- 
ing It. 

As  FOR  THE  FUTURE,  we  approach  it 
with  advantages  that  our  predeces- 
sors did  not  have.  Chief  among 
these  Is  their  own  example,  which  has 
given  us  a  tradition  of  public  service 
that  guides  our  every  action.  Basic 
In  that  tradition  is  the  recognition 
that  we  prosper  only  as  we  recognize 
what  our  friendly  Inquiring  sociolo- 
gist called  our  "social  responsibility." 


Placing  of  long  distance  calls  by 
number  has  long  been  encouraged 
.  .  .  for  the  customer's  benefit  as 
well  as  for  the  company's.  The 
value  of  calling  by  number  is  well 
demonstrated  by  the  following  dia- 
logue of  an  actual  call  placed  in  St. 
Louis  a  while  back : 

"I  want  to  call  my  son." 

"In  what  citv  is  your  son  located?" 

"Utah,  Nevada." 

"Are  you  sure  that  is  Utah,  Ne- 
vada? Utah  and  Nevada  are  names 
of  states." 

"I  sure  think  so." 

"What  is  your  son's  name?" 
1  ommy  Jones. 

"Is  the  telephone  listed  under  his 
name : 


"No,  he's  in  a  camp." 

"What  is  the  name  of  the  camp?" 

"Camp  Marines." 

"Do  you  know  what  company  he  is 
in  or  his  rank  ?" 
JNo  ma  am. 

"How  do  you  address  his  mail?" 

"I  just  write  U.S.M.C." 

"Is  he  an  officer  ?" 

"I  don't  know,  he  might  be  a 
corporal  or  a  sergeant  by  now." 

"I'll  try  to  locate  him  for  you, 
ma'am,  and  call  you  back." 

And  she  did.  It  was  a  tough  job, 
but  switchboard  sleuthing  disclosed 
that  the  destination  should  have  been 
Hawthorne,  Nevada,  U.  S.  Marine 
Supply  Station.  Mission  accomplished. 
Call  completed. 


(irorn  an  employee  bulletin  of  the  Southwestern  Bell  Telephone  Company) 


Towers  talid  Beams 
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Radio  relay  tower  and  open-wire  toll  line  both  serve  important  routes 


The  art  of  communication  advances — and 
history  repeats  itself.  Three  decades  and 
more  ago,  telephone  lines  were  being  ex- 
panded to  carry  the  newcomer,  radio  broad- 
casting, not  only  from  coast  to  coast  but 
into  communities  large  and  small  through- 
out the  nation.  Now,  in  these  still  rela- 
tively early  days  of  television  broadcasting, 
a  somewhat  similar  development  is  taking 
place  in  Bell  System  television  program  fa- 
cilities— of  which  radio  relay  forms  the 
larger  part.  Beamed  from  tower  to  tower 
across  the  country  with  the  speed  of  light, 
television  images  as  well  as  telephone  mes- 
sages are  transmitted  over  a  network  which 
has   grown    to   more   than    60,000   channel 


miles  of  radio  relay  facilities  in  the  last  five 
years.  Today  the  major  activity  is  in  pro- 
viding extensions  to  the  "backbone"  routes, 
to  carry  the  programs  into  more  and  more 
communities  in  many  parts  of  the  country. 
The  map  two  pages  over  shows  how  much 
the  network  has  grown — more  than  ig,ooo 
channel  miles — in  the  past  nine  months, 
and  the  pictures  give  some  indication  of 
what  is  involved  in  making  these  newest 
facilities  for  telephone  and  television  serv- 
ice available  to  more  people  in  more  places. 
And  now  the  art  progresses  further — as 
witness  the  transmission  of  Pasadena's 
Tournament  of  Roses  parade  across  the 
continent  on  January   i   in  color. 


Radio  relay  facilities  are  being^  extended  throughout  the  country. 
Above:  A  radio  relay  tower  with  dish  antenna  on  top  splits  the 
sky  on  a  recently  completed  route  in  Wisconsin.  Left:  A  con- 
struction maji  gazes  aloft  at  a  tower  going  up  in  Georgia.  Upper 
right:  a  lens  antenna  is  hoisted  into  place  atop  a  New  fersey  tower 
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Access  to  radio  relay  equipmey^t  at  the  towers  is  essential.  The  road 
seeyi  above  was  built  for  that  purpose  in  Ontario^  Canada,  while  it 
Avas  possible  to  locate  the  tower  at  the  right  beside  a  highway  in  Georgia 


Lens  antennas  are  big,  heavy,  and 
difficult  to  handle.  The  truck  driver 
is  watching  signals  in  the  mirror  in 
his  truck  cab  as  he  winches  one  aloft. 
That  one  is  in  New  Jersey  \  the  array 
of  four  is  in  Temiessee 


Wave  guides   conduct  the   signals   between   the 

transmitting  and  receiving  equipment  housed  in 

this  building  at  the  base  of  the  tower  and  the 

antennas  at  the  top 


Preparing/or  the 
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Completed  in  the  past  nine  months 


Previously  in  service 


This  radio  relay  station  for  rural 
service  handles  telephone  calls  to  and 
from  an  isolated  industrial  enterprise 
in  Nevada.  The  station  at  the  right, 
on  Mt.  Blyn,  Wash.,  speeds  telephone 
calls  across  the  waters  to  Victoria, 
B.  C,  replacing  submarine  cables 


Left:  Temporary  arrangement  of 
radio  pick  up  equipment  in  Boston 
for  transmission  of  motion  pictures, 
flown  from  England,  of  Queen  Eliza- 
beth's  coronation.  Below:  Portable 
rndio  apparatus  on  a  roof-top  in 
New  York  Cit'^' 
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Features  of  the 
American  Scene 


'ntetnias  on  different  levels  are  sometimes 
needed  to  avoid  reflection   of  sig}ials 


Tower    and   antejinas    appear 
through  a  frame  of  foliage 


The\   stretch  their  spidery 
framework  to  the  skv 


Radio  Relay 


Transatlantic  Telephone  Cable  Planned 


The  Long  Lines  Department  of  the 
American  Telephone  and  Telegraph  Com- 
pany announced  plans  last  December  i  to 
construct  the  first  telephone  cable  system 
across  the  Atlantic.  The  transatlantic  por- 
tion of  the  system,  with  its  many  built-in 
vacuum  tube  repeaters,  will  be  2,000  nauti- 
cal miles  in  length  and  will  be  laid  in 
depths  up  to  three  miles  on  the  ocean  floor 
between  Scotland  and  Newfoundland.  It 
will  then  connect  with  another  submarine 
cable  extending  300  miles  westward  to 
Nova  Scotia.  From  there,  a  350-mile 
overland  microwave  radio-relay  system  will 
be  built  to  carry  the  transatlantic  circuits 
to  the  United  States  border,  where  connec- 
tions will  be  made  with  the  Bell  System 
network. 

The  cable  system  will  have  capacity  for 
36  telephone  circuits,  with  a  group  between 
New  York  and  London  and  another  group 
between  Montreal  and  London.  At  the 
gateway  cities,  the  circuits  will  connect 
with  the  telephone  systems  of  the  respec- 
tive countries.  These  cable  circuits  will 
supplement  transatlantic  radiotelephone  cir- 
cuits, which  include  12  now  in  regular  use 


between  New  York  and  London  as  well  as 
others  to  various  transatlantic  points. 

Each  deep-sea  repeater  employs  three 
vacuum  tubes  and  is  housed  in  a  flexible 
copper  tube  seven  feet  long  and  i^  inches 
in  diameter.  This  is  supported  by  steel 
rings  to  form  a  structure  that  is  built  into 
the  cable  and  appears  as  a  tapering  bulge. 
This  design  permits  the  repeaters  to  pass 
through  the  cable  ship's  gear  along  with  the 
cable,  so  that  laying  will  be  orderly  and 
uninterrupted.  Such  devices  were  devel- 
oped several  years  ago  and  have  undergone 
successful  trial  between  Key  West  and 
Havana  since  1950.  There  will  be  over 
100  under-water  repeaters  on  the  trans- 
atlantic segment  of  the  proposed  system. 
The  vacuum  tubes  used  in  these  repeaters 
have  been  under  development  for  years  and 
have  withstood  both  laboratory  and  under- 
water operating  tests  of  the  severest  kind. 
The  voice  currents  will  travel  along  co- 
axial conductors,  which  will  be  insulated 
by  a  solid  layer  of  polyethylene.  Power  to 
operate  the  vacuum  tubes  on  the  ocean  bed 
will  be  fed  in  from  both  ends  of  the  cable 
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The  Transmission  Engineer  s  Battle  against  the  Two  Ds, 

And  Other  Aspects  of  His  Constant  Effort  to  Make  Talking 

Clearer  and  Cheaper  —  as  Explained  by  One  of  Them 


DB  Rampant  on  a  Field 

Of  Azure 

Harold  R.  Huntley 


Every  Bell  System  company  harbors 
a  group  of  uncommon  folks  who  are 
known  as  transmission  engineers. 

To  all  outward  appearances  these 
transmission  engineers  are  normal 
human  beings.  They  are  practically 
indistinguishable  from  the  rest  of 
humanity  except  for  one  thing:  when 
they  are  working — and  only  when 
they  are  working — they  talk  a  dif- 
ferent language  from  the  rest  of  the 
human  race.  At  other  times  they 
talk  what  passes  for  English,  and 
you  can  only  get  a  clue  to  their  work- 
ing language  if  you  ask  one  of  them 
to  explain  to  you  what  he  does  for  a 
living.     I  recommend  against  it. 

These  poor  fellows  continually 
rebel  against  this  language  barrier 
and  they  are  continually  trying  to 
make  other  people  understand  what 
they  are  talking  about  because,  you 
see,  after  all,  they  are  human  and 
they  don't  like  to  be  shut  off  from 
communication  with  their  fellow  man, 


particularly  since  communication  is 
their  business. 

By  this  time  you  must  have  sur- 
mised that  the  reason  I  can  talk  so 
authoritatively  about  these  peculiar 
people  is  that  I  am  one  of  them. 
This  article  is  just  one  more  attempt 
of  a  long  line  of  such  attempts  my 
fellow  transmission  engineers  and  I 
have  been  making  to  try  to  tell  what 
transmission  is,  where  we  have  been 
in  this  field,  where  we  are  now,  and 
some  of  our  hopes  and  aspirations 
for  the  future. 

What  Trans?nission  Is  All  About 

There  IS  a  general  impression  among 
us  In  the  telephone  business  that  the 
principal  reason  for  a  person's  mak- 
ing a  telephone  call  Is  that  he  wants 
to  talk  to  somebody  else.  If  this 
impression  is  correct,  then  how  well 
people  can  talk  on  a  telephone  con- 
nection is  a  very  important  part  of 
the    telephone    business.       And    the 
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".   .   .  as  a  matter  of  course 
.   .   .  you  had  to  shout''' 

things  that  affect  how  well  people  can 
talk  over  telephone  connections  are 
an  important  part  of  transmission — 
and  transmission  is  what  transmission 
engineers  work  at. 

Now  people  in  general  have  two 
peculiarities  which  are  very  impor- 
tant in  connection  with  this  talking 
business.  For  one  thing,  they  always 
want  something  better  than  they 
have  now.  If  it  were  not  so,  we 
would  all  drive  our  automobiles  till 
they  were  no  longer  serviceable;  as 
a  matter  of  fact,  there  probably 
wouldn't  be  any  automobiles — per- 
haps not  even  a  "surrey  with  the 
fringe  on  top." 

In  the  second  place,  they  want  to 
get  their  money's  worth — and,  if 
possible,  a  little  to  boot. 

And  so  it  is  with  transmission. 
Thirty  years  ago,  only  in  an  emer- 
gency would  you  even  have  thought 
of  trying  to  call  your  cousin  who  has 
a  chicken  farm  just  outside  of  Peta- 
luma,  California — unless  you  lived 
in   or  near   Petaluma.      And,    if  you 


did  call,  you  would  have  taken  as  a 
matter  of  course  the  fact  that  you 
had  to  shout.  Fifteen  years  ago  you 
would  have  tried  it  on  much  less 
provocation;  and,  if  you  had  a 
good,  clear  conversation,  you  proba- 
bly would  call  up  the  telephone  man- 
ager and  confide  to  him  that  maybe 
the  telephone  was  here  to  stay  after 
all.  Now  you  don't  even  have  to 
have  a  good  reason  to  call;  and  if 
you  don't  get  a  bang-up  talk — !XX*- 
!X!XX???!!  And  25  years  from 
now  you  will  probably  expect  a  bang- 
up  talk  without  even  having  to  lift  a 
handset. 

Along  with  improved  service,  talk- 
ing must  be  kept  a  bargain.  And  it 
can't  be  a  "luxury"  sort  of  bargain 
— excellent  if  one  can  afford  it.  It 
must  be  such  a  good  bargain  that 
everybody  can  afford  it  and  think  he 
is  getting  his  money's  worth — and 
then  some. 

This,  then,  is  what  transmission  is 
all  about:  to  provide  the  ability  to 
talk  easily  on  a  wide  variety  of  con- 
nections; to  continually  improve  this 
ease  of  talking  as  time  goes  on;  and 
to  keep  it  a  bargain. 

How  Transmission  Work  Is  Done 

The  transmission  engineer  works 
with  many  complex  tools,  but  his 
over-all  concern  is  with  two  things: 
DBS  and  dollars.  And  therein  lies 
his  language  difficulty. 

The  dollar  part  of  his  language  is 
easy  to  understand;  everybody  knows 
— or  thinks  he  knows — about  dollars. 
Dollars  are  nice  things  to  have  com- 
ing in  but  bad  things  to  have  going 
out. 

The  DB  is  another  thing.  Later  on 
I  will  attempt  to  tell  something  about 
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DBS,  but  let's  put  off  this  agonizing 
job  as  long  as  possible.  For  the 
moment  please  be  content  with  the 
statement  that  the  fewer  the  number 
of  DBS  in  your  connection,  the  better 
you  can  talk. 

If  the  transmission  engineer  could 
forget  about  the  dollars  and  think 
only  of  the  DBS,  his  life  would  be 
very  simple  and  he  really  wouldn't 
care  whether  or  not  new  things  were 
developed  or  whether  or  not  anybody 
understood  him.  For  example,  if 
dollars  didn't  count,  the  transmission 
engineer  would  simply  add  enough 
I  copper  to  his  circuits  to  make  them 
talk  the  way  he  wanted  them  to.  It 
is  true  that  for  transcontinental  cir- 
cuits he  would  have  to  use  enormous 
conductors,  and  he  probably  would 
have  a  little  difficulty  spanning  the 
oceans,  but  at  least  for  the  shorter 
circuits  he  could  trade  dollars  for 
DBS  very  successfully. 

But  his  problem  is  not  that  simple. 
He  has  to  get  more  and  more  of  the 
DBS  out  because  people  always  want 
something  better;  but  he  has  to  be 
very  careful  about  how  many  dollars 
are  put  in,  because  people  are  not 
going  to  place  many  calls  if  they 
cost  too  much. 

So  our  transmission  engineer  fights 
his  battles  against  the  two  Ds — dol- 
lars and  DBS.  And  he  has  been  rea- 
sonably successful  in  the  past :  not 
so  successful  that  he  can  rest  on  his 
oars,  but  successful  enough  so  that 
he  is  optimistic  about  the  future. 

His  greatest  success  has  been  in 
talking  over  long  distances.  In  this 
field  he  has  greatly  improved  the 
transmission  and  he  has  beaten  the 
price  rise.  No  longer  is  talking  from, 
say,  New  York  to  San  Francisco  a 
struggle  to  see  how  loudly  and  long 


one  can  shout  and  how  acute  one's 
hearing  is — one  just  talks  and  listens 
naturally.  And  one  can  talk  on  such 
a  connection  for  three  minutes  for 
$2.50,  whereas  30  years  ago  it  cost 
him  $16.50. 

Now,  talking  over  3000-mile  dis- 
tances is  glamorous,  and  nobody  can 
deny  that  the  transmission  people 
have  been  pretty  successful  at  it. 
But  there's  a  lot  more  to  this  trans- 
mission business.  People  also  want 
to  talk  over  300-mile  and  30-mile  and 
3-mile  distances.  In  fact,  for  every 
3000-mile  call  there  are  at  least  a 
hundred  30-mile  calls  and  thousands 
of  3-mile  calls — and  therein  lies  the 
present  and  future  transmission  prob- 
lem, at  least  for  the  next  few  years. 

So  while  our  transmission  engineer 
keeps  a  weather  eye  cocked  on  the 
long-haul  end  of  the  business,  he  is 
pretty  well  preoccupied  with  his 
struggle  in  what  we  call  the  "short- 
haul"  end  of  the  business.  This 
short-haul  business  is  tough  :  dbs  come 
out  only  with  great  difficulty  but  dol- 
lars can  go  in  very  easily;  there  is  no 
glamour  in  it,  and  it  doesn't  make 
the  headlines.  He  has  not  been  able 
to  beat  the  price  rise  in  this  part  of 
the   business;    the   best   he   has   been 


'Now  you  dont  even  have  to  have 
a  good  reason  to  calT' 
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able  to  do  is  to  keep  the  cost  of  the 
circuits  from  going  up  as  rapidly  as 
prices  in  general  have  risen. 

But  if  the  problems  are  great,  the 
stakes  are  even  greater,  just  because 
there  are  so  many  calls  of  this  variety. 
Let's  look  at  this  matter  of  length 
versus  dollars  more  closely. 

The  Shorter  the  Tougher 

In  order  to  get  the  right  perspective 
on  this  short-haul  problem  and  how 
we  believe  it  will  be  solved  eventually, 
I  am  going  to  have  to  get  close — 
but  not  dangerously  so,  I  hope — to 
the  cage  marked  "Danger — dbs — do 
not  disturb  or  attempt  to  feed." 
And  in  doing  so,  I  am  going  to  go 
back  to  a  couple  of  fundamentals. 

In  the  days  before  electronics,  it 
was  generally  true  that  the  longer 
the  circuit  the  more  it  cost  per  mile, 
if  it  were  to  give  the  same  perform- 
ance. To  illustrate:  a  circuit,  say, 
lo  miles  long  had  to  have  wires  of  a 
given  size  to  produce  not  over  a  de- 
sired number  of  dbs  in  the  lo  miles. 
Now  if  we  wanted  to  go  20  miles,  we 


obviously  would  have  to  have  wires 
twice  as  long  but,  in  addition,  if  we 
wanted  to  have  the  same  number  of 
DBS  as  in  the  10  mile  circuit,  the  wires 
would  have  to  be  about  twice  as  big. 
Thus,  to  keep  the  same  performance 
at  twice  the  length,  we  had  to  use 
four  times  as  much  copper  (twice  as 
much  per  mile  times  twice  as  many 
miles). 

In  the  electronic  era  the  reverse  Is 
in  general  true  for  everything  but 
the  very  short  circuits,  say,  up  to  five 
or  ten  miles.  That  is,  the  longer  the 
circuit  the  less  it  costs  per  mile  for 
equal  performance.  And  this  re- 
quires a  little  explaining. 

In  this  era,  the  transmission  en- 
gineer no  longer  uses  the  brute  force 
method  of  putting  more  copper  in  to 
get  DBS  out.  He  uses  electronic 
amplifying  and  carrier  gear.     Thus: 

1.  For  the  circuits  of  moderate 
length  he  can  use  as  small  wires  as 
he  wishes  and  can  offset  the  dbs 
thus  added  by  taking  out  dbs  by 
means  of  amplifiers. 

2.  For  the  longer  circuits,  he  uses 
carrier,*    which    divides    the    cost 

of  the  base  plant 
— the  pole  lines, 
the  cables,  the 
wires,  the  radio 
systems,  etc. — 
among  many  cir- 
cuits. 

Once  he  has  done 
this,  the  costs  per 
circuit  of  the  base 
plant  are  reduced 
and  he  can  take  out 
as  many  dbs  as  he 


".   .   .  fights  his  bailies  against 
the  two  Ds — dollars  and  dbj" 


*  See  "Carrier  Is  King," 
Magazine,  Winter  1949- 
50. 
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wants  to  by  turning  knobs  (with  some 
limitations  which  are  too  abstruse  to 
be  discussed  here),  and  operation 
with  only  a  few  dbs  in  the  circuit 
doesn't  cost  any  more  than  operat- 
ing with  lots  of  them.  (A  parallel 
is  your  own  radio  set.  Once  you 
have  bought  it,  your  power  bill  is 
not  affected  by  where  you  set  your 
volume  control  knob). 

Thus,  once  the  proper  electronic 
equipment  is  added  to  a  circuit,  there 
is  no  longer  any  fixed  relation  be- 
tween the  DBS  and  the  dollars  in  the 
circuit;  the  DBS  and  the  dollars  are 
affected  by  different  things. 

If  this  be  true,  then  why  does  the 
dollar  problem  get  tougher  as  the 
circuits  get  shorter?  Simply  because 
the  electronic  equipment  costs  money. 
And  it  is  obvious  that  if  one  is  to 
have  fewer  total  dollars  in  his  cir- 
cuit, he  must  save  more  in  base  plant 
costs  per  circuit  than  he  spends  for 
the  gear  he  adds. 

Now,  the  major  cost  for  the  equip- 
ment he  adds  is  at  the  ends  of  the 
circuits,  while  the  base  plant  cost 
savings  are  on  a  per-mile  basis.  So, 
if  the  circuits  are  long,  the  base  plant 
cost  savings  are  big,  and  more  than 
offset  the  costs  of  the  terminal  gear. 
As  the  circuits  get  shorter,  the  base 
plant  savings  get  smaller,  and,  since 
the  costs  of  the  terminal  gear  do  not 
go  down  proportionally,  the  total 
cost  per  mile  go  up. 

In  summation,  then,  the  problem 
of  getting  low  dollars  and  dbs  per 
mile  gets  tougher  as  the  length  of  the 
circuits  decreases.  But  because  of 
the  high  stakes,  our  transmission  en- 
gineer has  set  his  sights  on  over- 
coming these  problems  even  though 
they  seem  inherent.  And  he  sees 
over  the  horizon  ways  of  doing  it. 


.  sees  over  the  horizon 
ways  of  doing  it" 


He  may  not  see  these  problems  licked 
in    his    lifetime,    but    he    is    confident 
that  some  future  generation  will. 
Why? 

Hoxv  To  Do  It 

All  that  is  needed  to  solve  the 
short-haul  problem  is  to  get  the  costs 
of  making  and  using  amplifying  and 
carrier  and  radio  equipment  down 
much  lower  than  at  present.  And 
our  transmission  engineer  believes  it 
can  be  done.     Here  are  his  reasons. 

In  our  economic  system  there  is  a 
base  cost  below  which  we  cannot  get. 
This  cost  is  the  cost  of  the  raw  ma- 
terials which  go  into  what  we  make. 

But  aside  from  a  few  things  like 
coal,  crude  oil,  etc.,  the  final  cost  of  a 
product  is  largely  determined  by  the 
cost  of  fabricating  it,  handling  it,  and 
putting  it  to  use.  For  some  highly 
precise  products — like,  for  instance, 
a  fine  watch  movement — this  cost  may 
be  hundreds  or  thousands  of  times 
the  cost  of  the  raw  material.  Elec- 
tronic gear  is  also  in  this  category. 

If  the  cost  of  the  finished  product 
is  hundreds  or  thousands  of  times 
the  cost  of  the  raw  materials  which 
go  into  it,  there  is  almost  unlimited 
opportunity  for  reducing  costs  and 
the  only  problem  is  how  to  take  ad- 
vantage of  this  opportunity.  There 
are    several    ways    to    reduce    costs 
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under  these  conditions :  one  of  them 
is  quantity  production,  another  is 
skill  born  of  long  experience,  another 
is  new  materials,  and  still  another  is 
sheer  brains  and  ingenuity. 

Our  transmission  engineer  knows 
that  as  he  applies  electronic  gear  to 
shorter  and  shorter  circuits,  the  quan- 
tities involved  will  be  much  greater 
than  have  ever  been  used  before  and 
this  fact  alone  will  reduce  the  costs. 

He  also  realizes  that  while  the 
electronic  business  is  not  an  infant 
any  more,  it  has  not  reached  the  full 
stature  of  manhood  and  there  is  still 
much  to  be  learned  about  how  to  use 
it  to  the  best  advantage.  He  knows, 
therefore,  that  as  he  goes  ahead  he 
can  improve  his  skill  in  integrating 
electronic  equipment  into  his  plant 
and  that  this  will  also  enable  him  to 
get  better  results  for  fewer  dollars. 

Materials,  Ideas,  Organization 

And  while  he  doesn't  see  anything 
in  the  way  of  new  materials  as  revo- 
lutionary as  the  vacuum  tube  was 
when  it  came  on  the  scene,  he  does 
see  many  things  which  may  well  be 
as  important  in  total  as  the  vacuum 
tube  in  keeping  dbs  and  dollars  down. 
For  example,  there  is  the  transistor, 
which  bids  fair  to  open  a  whole  new 
field  of  miniaturization — which  will 
make  the  gear  cost  less  and  will  let 
him  house  large  numbers  without 
breaking  the  bank  for  new  buildings 
and  power  plants.  There  is  a  new 
series  of  magnetic  materials  known 
as  "ferrites"  (they  are  ceramics 
made  up  of  iron  rust  and  other  com- 
mon ingredients  suitably  treated) 
with  which  to  make  smaller,  cheaper, 
and  better  magnetic  cores.  There 
are  new  materials  which  can  be  used 


to  make  smaller,  cheaper,  and  better 
capacitors.  There  are  ....  but  why 
go  on? 

But  above  all,  there  are  new  ideas: 
new  applications  of  brains  and  in- 
genuity which  may  and  probably  will 
radically  change  the  design  and  ap- 
plication of  electronic  gear.  I  can- 
not possibly  take  the  space  to  describe 
them,  but,  for  what  it  is  worth,  a 
few  of  them  are  negative  impedance 
amplifiers,  mechanical  filters,  mag- 
netic and  capacitlve  amplifiers,  etc. 
etc.  etc. 

And  our  transmission  engineer 
does  not  stand  alone  In  working  out 
his  destiny.  He  has  an  organization 
In  New  York — the  O.  &  E.  Depart- 
ment of  the  A.  T.  &  T.  Co. — to 
whom  he  can  tell  his  needs  and  his 
aspirations  and  a  large  part  of  whose 
responsibility  is  to  translate  these 
needs  and  aspirations  into  the  gen- 
eral kinds  of  things  which  need  to  be 
invented  and  made.  In  back  of  the 
O.  &  E.  Department  is  the  Bell  Tele- 
phone Laboratories,  a  large  part  of 
whose  job  is  actually  to  invent  spe- 
cific things  that  are  needed — or  use 
somebody  else's  inventions — and  to 
develop  them  for  manufacture.  And 
then  he  has  the  Western  Electric 
Company,  whose  job  it  is  to  make — 
or  have  made — the  things  which  have 
been  invented. 

He  sees  himself,  then,  as  a  mem- 
ber of  a  team  which  has  solved  many 
tough  problems  in  the  past  and  which 
he  is  sure  can  and  will  solve  the  tough 
problems  of  the  future.  With  such 
an  outlook,  how  can  he  help  but  be 
optimistic? 

Now  you  know  all  about  transmis- 
sion except  for  the  DB. 

And,  if  you  have  read  this  far  you 
are  in  one  of  three  groups : 
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1.  You   don't  know  what  a  db   is 
and  you  don't  care. 

2.  You  don't  know  what  a  DB   Is 
and  you'd  like  to  know. 

3.  You  know  what  it  is. 

Groups  I  and  3  should  stop  reading 
right  now,  because  the  rest  of  this  is 
directed  solely  to  Group  2. 

TVhy  Is  a  DB? 

Someone  has  said  that  the  only 
things  we  know  are  the  things  we  can 
measure.  And  so  in  transmission  we 
must  have  some  method  of  measuring 
how  much  speech  loses  or  gains  as  it 
goes  over  a  circuit.  The  measuring 
stick  we  use  is  called   the  db.      (In 


the  accompanying  box  there  Is  a 
brief  description  of  the  DB  and  how 
it  got  Its  name.) 

Now  the  thing  that  makes  the  DB 
hard  to  understand  is  that  it  is  tied 
to  "ratios";  that  is,  a  given  number 
of  DBS  means  a  given  ratio  of  powers. 
This  is  different  from  most  measur- 
ing sticks  which  we  use,  since  they 
are  in  absolute  terms  and  are  what 
the  mathematicians  call  "linear."  Let 
me  illustrate  the  difference  between 
a  DB  kind  of  measuring  stick  and  the 
linear  kind  of  measuring  stick. 

Dollars  are  a  familiar  commodity 
measured  on  a  linear  basis.  $2  will 
buy  twice  as  much  as  $1  (at  least 
approximately).     But  Imagine,  if  you 


THE  DB 

The  term  db  is  an  abbreviation  of 
the  coined  word  "decibel."  A  decibel 
is  one-tenth  of  a  bel.  The  mathe- 
matical expression  is : 

Po 

DB  =    10  log^o  -^■.  wh 


Pi 


ere 


~  is  the  ratio  of  powers  being 
1  compared. 

The  name  bel  was  derived  from 
the  name  Alexander  Graham  Bell, 
the  last  "I"  being  left  off  to  avoid 
confusion  with  other  uses  of  the 
name  Bell.  The  reason  that  decibels 
are  commonly  used  rather  than  bels 
is  that  the  bel  is  an  inconveniently 
large  unit  and  using  it  would  be 
something  Hke  measuring  the  size  of 
a  rug  in  miles  instead  of  feet  and 
inches. 

The  DB  is  the  latest  of  the  series  of 
units  which  have  been  used  in  the 
past  in  measurements  of  transmission. 

Many  years  ago  the  transmission 
unit  was  the  so-called  "mile  of  stand- 
ard cable"  (which  was  roughly  the 
same    as    a    mile    of    ig    gauge    non- 


loaded  cable  pair),  and  the  transmis- 
sion loss  of,  say,  a  piece  of  equipment 
was  measured  by  comparing  it  with 
the  number  of  miles  of  standard 
cable  which  would  produce  the  same 
over-all  effect  on  speech. 

The  next  step  was  taken  when 
testing  instruments  were  developed 
which  could  be  used  instead  of  talk- 
ing tests.  The  unit  then  used  was 
the  loss  of  a  mile  of  standard  cable  at 
the  specific  frequency  of  800  cycles 
and  it  was  usually  known  as  the 
"8oo-cycle  mile." 

Still  later,  the  measuring  unit  was 
divorced  from  any  particular  type  of 
plant  and  was  based  on  power  ratios. 
This  unit  was  called  a  "Transmission 
Unit"  and  abbreviated  TU.  The  DB 
has  the  same  magnitude  as  the  TU. 
Adopting  the  db,  therefore,  required 
only  a  change  in  name. 

Sometimes  the  db  is  applied  to 
voltage  or  current  ratios — in  which 
case  the  formula  is  changed.  How- 
ever, this  is  permissible  only  under 
certain  conditions  and  should  be  at- 
tempted only  by  an  expert. 
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will,  that  we  were  in  a  peculiar  sort 
of  economic  system  in  which  the  pur- 
chasing power  of  dollars  went  up  or 
down  not  directly  but  as  some  other 
function.  It  might  be,  for  example, 
that  if  $1  would  buy  1.26  units  of 
something  or  other,  $2  would  buy 
1.26  X  1.26  =  1.58  units  and  $3 
would  buy  1.26  X  1.26  X  1.26  = 
2.00  units;  and  so  on.  (If  you  look 
at  the  DB  table  you  will  see  why  I 
picked  this  particular  scheme  with 
1.26  units  as  the  starting  point,  and 
how  we  could  reconstruct  this  table 
by  this  kind  of  process.) 

While  such  a  method  would  look 
pretty  silly  applied  to  dollars — or 
inches,  or  bushels — it  is  exactly  the 
plan  that  has  to  be  applied  in  measur- 
ing transmission. 

Why?  Aren't  we  in  the  business 
of  transmitting  electrical  power  to  a 
listener's  receiver?  And,  if  so — and 
we  are — why  don't  we  use  the  ordi- 
nary method  of  measuring  the  amount 
of  power  we  transmit  and  deliver; 
that  is,  why  don't  we  use  watts  just 
as  a  power  company  does? 

One  of  the  answers  is  that  while 
we  are  in  the  business  of  transmitting 
electrical  power  to  a  listener's  re- 
ceiver, we  do  not  generate  the  power 
which  we  undertake  to  deliver.  This 
power  is  generated  by  a  talker  at  the 
other  end  of  the  connection,  and  our 
job  is  to  deliver  enough  of  it  to  the 
listener  so  that  the  sounds  which 
come  out  of  his  receiver  are  loud 
enough  so  that  he  hears  clearly.  We 
do  not  know  how  much  power  there 
is  to  start  with  in  any  particular  case, 
because  talkers  vary  tremendously  in 
the  amount  of  power  they  put  out,  so 
that  there  is  not  much  sense  in  trying 
to  measure  it  in  the  same  terms  as 
the  power  company  does  in  measur- 


ing the  power  which  they  send  out 
from  a  generating  station.  (Inci- 
dentally, your  telephone  bill  would 
look  peculiar,   to  say  the  least,   if  it 

read  $ for  watt-hours  for 

a  call  to  Petaluma,  Calif.  You  see, 
we  are  not  interested  in  the  power  as 
such — we  are  only  interested  in  its 
ability  to  carry  information.  You 
may  not  even  be  interested  in  the 
information — but  that's  beside  the 
point.) 

So  what  our  transmission  engineer 
Is  concerned  with  is  delivering  to  the 
listener  a  large  enough  proportion  of 
the  power  which  the  talker  puts  out 
so  that  the  listener  gets  good,  clear 
sound  out  of  his  receiver.  In  other 
words,  he  is  Interested  in  the  ratio 
between  the  power  he  delivers  to  the 
listener  and  the  power  the  talker  puts 
out.     It's  as  simple  as  that. 

It  also  happens  that  the  laws 
which  nature  has  set  up  to  govern 
what  happens  to  power  when  it  is 
transmitted  over  a  circuit  also  work 
on  a  ratio  basis;  that  is,  the  effect  of 
two  things  connected  in  tandem  is  the 
product  of  the  effects  of  each  of  them 
individually.  This  is  another  reason 
why  we  use  ratios  as  a  fundamental 
in  telephone  transmission. 

Now  I  still  haven't  told  you  why 
we  use  DBS  instead  of  ratios  about 
which  I  have  said  so  much.  I  will  let 
you  in  on  a  secret.  In  spite  of  all 
the  scientific  hoopla  about  the  db,  all 
It  Is  is  just  the  lazy — excuse  me,  ef- 
ficient— man's  way  of  handling  ratios. 
And  the  reason  why  it  is  easier  to  use 
DBS  rather  than  the  ratios  themselves 
Is  that  by  using  dbs  one  can  add  in- 
stead of  having  to  multiply.  For 
example : 

A  certain  kind  of  cable  has  a  loss 
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of  I  DB  per  mile.  Looking  at  the 
table,  we  Hnd  that  the  power  ratio  of 
I  DB  loss  is  .794.  Now,  using  dbs  we 
find  the  loss  of  6  miles  of  this  par- 
ticular cable  as  follows: 

1  +  1  +  1  +  1  +  1  +  1=6   DB 

Now,  looking  at  the  table  again,  we 
see  that  a  power  ratio  corresponding 
to  6  DB  is  .25.  We  could,  with  suf- 
ficient effort,  obtain  the  power  ratio 
for  6  miles  of  this  cable,  using  ratios 
directly,  as  follows : 

•794  X  .794  X  .794  X  .794 

X  .794  X  .794  =  -25 

See  what  I  mean? 

The  fact  that  a  given  number  of 
DBS  means  a  particular  ratio  of 
powers  and  not  any  absolute  value 
of  power  like,  for  example,  a  kilo- 
watt is  so  fundamental  that  I  can't 
resist  another  example  or  two. 

Let's  get  out  of  this  electrical 
business  and  talk  about  dollars  again 
because,  if  we  want  to,  we  can  apply 
DB  to  dollars  as  well  as  to  trans- 
mission. 

Suppose  you  have  $1000  and  I 
have  $250  and  let's  assume  that  the 
purchasing  power  of  this  money  is 
directly  proportional  to  the  number 
of  dollars.  Then  your  dollars  are 
6  DB  above  mine  because  a  ratio  of 
4  to  I  corresponds  to  6  db.  If  you 
had  $10,000  and  I  had  $2,500,  you 
would  still  only  be  6  db  ahead  of  me, 
because  the  ratio  is  still  4  to  i,  even 
though  the  absolute  number  of  dol- 
lars difference  is  10  times  as  big 
($7,500  against  $750). 

Now  sometimes  we  do  know  a 
starting  point,  so  that  we  can  say: 
"So  many  db  up  or  down"  from  this 
starting  point.  (Which  means  such 
and  such  a  ratio  to  the  quantity  with 


DB  TABLE 

Below   is   an   abbreviated    table   of 
power  ratios  versus  dbs: 

Power  Ratio 


Number  of  db 

Loss 

Gain 

0 

1.00 

1. 00 

.1 

•977 

1.02 

.2 

.955 

1.05 

•3 

•933 

1.07 

•4 

.912 

1. 10 

•5 

.891 

1. 12 

.6 

.871 

1. 15 

•7 

.851 

1. 17 

.8 

.832 

1.20 

•9 

.813 

1.23 

i.o 

.794 

1.26 

2.0 

.631 

1.58 

3.0 

.501 

2.00 

4.0 

.398 

2.51 

5.0 

.316 

3.16 

6.0 

.251 

3.98 

7.0 

.200 

5.01 

8.0 

.158 

6.3 1 

9.0 

.126 

7.94 

1 0.0 

.1 

10 

20 

.01 

100 

30 

.001 

1,000 

40 

.0001 

10,000 

The  man  who  works  with  trans- 
mission uses  more  elaborate  tables 
than  this  one,  but  this  will  give  an 
idea  of  how  the  db  works.  Note 
particularly  that  every  3  db  approxi- 
mately doubles  a  number  (or  cuts  it 
in  half)  and  every  10  db  adds  a  zero 
to  it   (either  in  front  or  in  back). 

Note  also  that  adding  dbs  produces 
the  same  effect  as  multiplying  the 
corresponding  power  ratios.  For  ex- 
ample;  3  db  +  6  DB  =  9  db  and  .501 
X  .251  =  .126  which  is  the  power 
ratio  corresponding  to  9  db. 

Note  also  that  a  given  difference  in 
the  number  of  dbs  has  the  same  effect 
regardless  of  where  one  starts.  For 
example:  going  from  o  to  3  db  cuts 
the  power  in  half  (or  doubles  it)  ; 
going  from  3  to  6  db  does  the  same 
thing;  so  does  going  from  7  to  10  or 
997  to  1000. 
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which  we  started.)  When  we  do 
this,  we  almost  always  put  a  letter 
following  the  db  like,  for  example, 
DBm  (for  DB  from  one  milliwatt), 
etc.  (Sometimes  we  do  not  put  such 
a  letter  because,  after  all,  we  have 
to  keep  some  secrets  to  ourselves  in 
this  business.) 

Now  when  we  do  this,  our  starting 
point  is  o  DBm  or  o  dbx,  or  o  DB — 
whatever  else  we  use,  and  this  start- 
ing point  corresponds  to  one  unit. 
Thus  o  DBm  means  i  milliwatt.  And 
+  means  greater  and  —  means  less. 
Thus  +  6  DBm  means  6  db  more  than 


I  milliwatt,  which  by  our  table  is 
4X1  milliwatt  or  4  milliwatts.  Like- 
wise 120  DBm  is  120  DB  more  than  i 
milliwatt  and  this  is  a  trillion  milli- 
watts or  a  billion  watts  or  a  million 
kilowatts — anyway,  it's  a  lot  of 
power.  And  —  6  DBm  is  6  db  less 
than  I  milliwatt,  which  by  our  table 
is  .25  milliwatts. 

Maybe  I  can  illustrate  this  by 
again  using  dollars.  Assume  that 
our  starting  point  is  $1  and  this  will 
be  o  DBd — DBd  meaning  db  from  $1. 
Using  our  power  ratio  table,  we  can 
say  something  like  this: 


Up 

Down 

DBd 

Dollars 

DBd 

Dollars 

0 

$1.00 

0 

$1.00 

+  .2 

$1.05 

—  .2 

$  .96 

+    I.O 

$1.26 

—   1.0 

$  -79 

+  3.0 

$2.00 

-  3-0 

$  .50 

-f    1 0.0 

$10.00 

—  10. 0 

$  .10 

+    100 

$  1 0,000,000,000.00 

—  100 

$. 

000000000 I 

As  this  table  illustrates — if  you 
haven't  discovered  it  by  this  time — 
the  quantities  associated  with  —  dbs 
are  the  inverse  of  the  quantities  for 
+  DBS,  and  vice-versa.  Also,  as  this 
table  shows,  we  often  can  get  rid  of 
cumbersome  figures  by  using  DBs;  as, 
for  example,  using  100  DB  instead  of 
having  to  write  i  with  10  zeros 
after  it. 

I  cannot  resist  one  more  example 
of  how  DB  works.  You  probably 
know  the  ancient  and  honorable  story 
about  the  guy  who  had  the  nerve  to 
ask  the  ruling  mogul  for  his  daugh- 
ter's hand.  The  mogul  readily  as- 
sented, provided  the  guy  would  put 
one  grain  of  wheat  on  the  first  square 


of  a  checker  board,  two  on  the 
second,  four  on  the  third,  eight  on 
the  fourth,  and  so  on,  doubling  the 
number  of  grains  each  time.  Dou- 
bling the  number,  of  course  we  know 
by  now,  means  about  3  (precisely 
3.0103  .  .  .  )  DB.  However,  this 
was  in  the  days  before  dbs  were  in- 
vented, or  maybe  the  guy  was  not  a 
transmission  man,  else  he  would  have 
known  long  before  he  started  that 
he  was  due  to  get  licked.  So,  in  his 
ignorance  he  went  off  to  get  some 
wheat.  The  first  row  was  easy.  On 
the  first  square  he  puts  i  grain,  which 
we  will  call  o  DBg  (DBg  meaning  db 
from  one  grain).  The  second  square 
gets   about  3   DBg,   the   third   6   DBg, 
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on  a  field  of  azure 


and  so  on.  The  eighth  square  gets 
about  7X3  =  21  DBg;  128  grains. 
(If  you  don't  believe  this,  multiply 
it  out;  it  is  1X2X2X2X2X2 
X  2  X  2  =  128).  The  second  row 
is  not  too  bad.  The  i6th  square  gets 
about  45  DBg,  which  is  close  to 
32,000.  Let's  cut  the  agony  short. 
The  64th  (and  last)  square  must 
have  about  3  X  63  DBg  =  189  DBg — 
which  is  about  8  billion  billion  (i.e., 
8  with  18  zeros  after  it)  grains  of 
wheat.  Now  even  without  counting 
what  was  on  the  other  squares,  that's 
a  lot  of  wheat — probably  more  than 
there  was  in  the  world  at  that  time 
and  maybe  even  now.  Anyway,  even 
if  the  guy  could  get  the  wheat,  before 
he  could  count  out  8  billion  billion  he 
would  be  too  old  by  a  billion  years 
or  so  to  be  worried  about  gals. 

So  now  you  know  all  about  the  DB. 

You  also  know  all  about  transmis- 
sion. And  you  understand  how  the 
DB  fits  into  the  transmission  business 
and  how  the  transmission  business 
fits  into  the  telephone  business.  And 
perhaps  you  can  better  appreciate 
why  it  was,  before  you  knew  all  of 


these  things,  that  you  had  so  much 
difficulty  understanding  our  transmis- 
sion engineer  when  he  tried  to  tell 
you  what  he  was  driving  at  and  how 
he  was  faring  in  his  battle  against 
the  two  Ds. 

Postscript 

Like  Humpty  Dumpty  in  "Alice  In 
Wonderland"  (or  is  it  "Through 
The  Looking  Glass"?),  words  mean 
what  I  choose  them  to  mean. 

And  here's  what  I  choose  the 
words  in  the  title  of  this  article  to 
mean. 

The  "db"  part  I  have  already 
described.  The  "rampant  on  a  field 
of  azure"  part  I  choose  to  mean: 
that  combination  of  imagination  and 
sweat — of  keeping  one's  eyes  on  the 
stars  and  his  feet  on  the  ground — 
which  must  characterize  the  work  of 
the  transmission  engineer  if  he  is  to 
continue  to  integrate  the  new  things 
with  the  old  in  such  an  efficient 
manner  that  the  service  keeps  getting 
better  year  by  year  and  is  always  a 
bargain. 
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Safety  engineering  and  accident 
prevention  are  subjects  In  which  I've 
been  very  much  Interested  for  some 
time — although  I'm  sure  you  experts 
know  a  lot  more  about  them  than  I. 
I  suspect,  however,  that  the  main 
reason  I'm  here  is  that  the  Bell  Sys- 
tem has  received  the  National  Safety 
Council's  Award  of  Honor  for  two 
years  in  a  row — and  we're  certainly 
proud  of  it.  However,  we  feel  it's 
only  a  step  In  the  right  direction. 

For  many  years  we  at  the  tele- 
phone company  have  had  a  creed  that 
says  "No  job  is  so  Important  and  no 
service  is  so  urgent  that  we  cannot 
take  time  to  perform  our  work 
safely."  Now  I  grant  you,  that 
sounds  like  a  slogan.  It's  meant  to. 
But  we  look  upon  It  as  a  basic  human 
concept,  backed  by  engineering  prin- 
ciples.    It  has  become  our  policy. 

We  have  some  157,000  Plant  men 
spread  out  across  the  country.  They 
are  engaged  in  engineering,  construc- 


tion, installation,  and  maintenance 
activities.  These  men  operate  trucks, 
derricks,  diggers,  plows,  tractors,  and 
other  heavy  power  equipment,  all  of 
which  present,  to  the  untrained,  a 
substantial  exposure  to  accidents. 
They  also  use  a  variety  of  light  power 
tools.  They  climb  poles.  They  come 
In  close  contact  with  winches,  cables, 
and  high-voltage  wires.  Much  of 
their  work  is  done  on  busy  streets  or 
along  highways,  in  all  kinds  of 
weather.  They  have  to  clear  fallen 
trees  and  restore  lines  during  floods 
and  windstorms  and  In  sleet  and 
blizzards.  The  nature  of  the  tele- 
phone business  Is  such  that  we  must 
give  prompt  and  dependable  service, 
not  only  under  normal  conditions  but 
under  urgent  and  emergency  condi- 
tions as  well. 

I  mention  these  things  merely  to 
Illustrate  that  there  are  some  poten- 
tial hazards  In  our  business — much 
like  those  in  manv  other  businesses. 
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I  mention  them,  too,  to  Illustrate 
that,  while  we  have  a  policy  that 
cautions  our  people  to  take  time  to 
do  their  work  safely,  nevertheless, 
we  must  often  work  against  time. 
These  two  situations  would,  offhand, 
appear  to  be  in  conflict  with  each 
other.  But  I  assure  you  they  are 
not.  I  can  give  you  an  example  that 
proves  my  point : 

On  a  winter  night  a  few  years  ago, 
fire  destroyed  one  of  our  exchange 
buildings  just  outside  Chicago  and 
10,000  telephones,  in  an  area  of 
50,000  population  covering  five  sub- 
urban towns,  went  dead.  Normally 
we  would  have  taken  a  year  or  more 
to  build  and  equip  an  exchange  of 
that  size.  But  1 1  days  later,  com- 
plete service  had  been  restored. 
Hundreds  of  men  worked  around  the 
clock  on  that  restoration  job,  and 
under  most  adverse  conditions — in- 
cluding zero  weather  and  a  blizzard. 
But  the  job  was  completed  without 
a  single  personal  injury — and  with  a 
level  of  individual  and  team  morale 
that  couldn't  possibly  have  been 
better.  We  proved  that  safety  and 
speed  can  be  combined — and  both 
win. 

Safety  and  Service  Together 

Our  approach  to  safety  is,  I  think, 
a  simple  and  direct  one.  We  com- 
bine accident  prevention  with  our  ef- 
fort to  maintain  service.  Safety  is 
accepted  as  a  part  of  the  planning  of 
every  job,  as  part  of  the  training  of 
those  who  do  the  job,  and  as  part 
and  parcel  of  the  supervisory  philos- 
ophy that  guides  our  people  on  the 
job.  Stated  another  way,  the  prin- 
ciples of  our  program,  for  both  men 
and  women,  are: 


AflONAL  ijAFETV  S^OUNCIl 

TIIF.  ItKU.  TKl-KI'IIOM    (()Mr^MK> 


II 


THIS 


AWARD  OF  HONOR 

FOR 

AN  OUTSTANDING 

SAFETY  PtIiroRMANCE 

I«l 
W52 


The  Bell  System  is  proud  to  have  won  the 

National     Safety     CounciPs     Award     of 

Honor  for  two  consecutive  years 


An  awareness  and  ferreting  out  of 
the  inherent  hazards  thai  go  along 
with  daily  living  and  zvorking. 

A  continuing  and  thorough  educa- 
tion in  hozv  to  use,  safely,  the  tools 
and  equipment  peculiar  to  our  in- 
dustry. 

An  effective  safety  leadership  in 
all  levels  of  supervision. 

One  of  the  first  steps  in  our  safety 
program  is  to  try  to  anticipate  any 
job  dangers  that  exist.  This  is  ac- 
complished through  the  written  de- 
tailing of  almost  every  mechanical 
job  we  do,  so  that  hazards  of  the  job 
are  exposed  and  avoided.  When  we 
give  men  and  women  employment, 
we  feel  they  have  a  right  to  expect 
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US  to  point  out  any  hazard  they're 
likely  to  face  in  any  operation  they're 
asked  to  perform.  We  also  feel 
they  have  a  right  to  expect  us  to 
train  them  to  avoid  hazard  when  it 
exists.  We  regard  it  as  manage- 
ment's responsibility,  up  and  down 
the  line,  to  create  in  the  minds  of 
employees  a  genuine  desire  to  work 
safely. 

Then  we  try  to  engineer  safety 
into  our  tools,  our  plant,  and  our 
work  methods.  The  safety  engineer- 
ing concept  is  folded  into  all  of  our 
operations  and  training  procedures. 

It  seems  to  me  that  there's  been  a 
tendency  to  think  of  accident  preven- 


Service  in  the  River  Grove ^III. ^central office  was  completely 

restored  in  eleven  days  after  it  had  been  gutted  by  fire — 

and  without  one  personal  injury 


tion  almost  solely  from  a  humani- 
tarian standpoint,  with  too  little  re- 
gard for  its  engineering  aspects.  I 
believe  this  accounts  for  the  slow 
progress,  until  recent  years,  in  acci- 
dent prevention  in  industry.  Every 
complex  mechanical  contrivance  in 
use  today — whether  it  be  an  auto- 
mobile, a  telephone  system,  or  almost 
anything  you  can  name — had  its  be- 
ginning in  a  simple  machine.  And 
development  to  its  present  state  has 
been  possible  only  through  the  ap- 
plication of  scientific  knowledge  and 
engineering  principles  as  they  become 
available  through  research  and  de- 
velopment. I  can  think  of  no  reason 
why  scientific  knowl- 
edge and  engineering 
principles  should  not  be 
similarly  applied  to  ac- 
cident prevention.  En- 
gineering, after  all,  is 
essentially  the  construc- 
tive use  of  accumulated 
experience.  And  so  it 
is  with  accident  preven- 
tion. 

The  objective  of 
safety  engineering,  as  I 
see  it,  is  to  find  out  how 
and  why  accidents  hap- 
pen and  what  has  to  be 
done  to  prevent  their 
recurrence.  I'm  sure 
all  of  you  safety  ex- 
perts know  there's 
really  little  that  is  basi- 
cally new  in  the  way 
people  get  killed  or  in- 
jured. Most  of  the 
pain  and  suffering 
comes  from  the  type 
of  accidents  that  occur 
over  and  over  again. 
We    have    the    accumu- 
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lated  experience  —  but 
apparently  we  are  not 
profiting  from  it  as  we 
should. 

There  is,  however, 
ample  evidence  that 
this  engineering  con- 
cept is  gaining  a  wider 
acceptance  in  industry. 
I'd  like  to  cite  one  or 
two  examples  which 
are  probably  already 
known  to  you : 

In  1945  the  major 
automotive  companies, 
machine  tool  builders, 
and  industrial  equip- 
ment users  got  together 
to  discuss  improved 
methods  of  building 
and  installing  electrical, 
hydraulic,  and  pneu- 
matic components  on 
machine  tools.  The 
standards  that  resulted 
from  this  cooperative 
effort  were  not  some- 
thing the  law  required. 
They  came  about 
through  the  initiative 
of  private  industry.  And  the  re- 
markable thing  about  the  adoption 
of  those  standards  was  that,  along 
with  a  better  safety  environment  for 
employees,  they  brought  gains  by  way 
of  uninterrupted  production,  longer 
equipment  life,  and  reduced  equip- 
ment maintenance. 

In  another  specific  case,  an  auto- 
motive plant  had  several  hundred 
large  presses  that  were  loaded,  un- 
loaded, and  operated  by  hand.  To 
eliminate  the  possibility  of  amputa- 
tion, the  company  adopted  a  policy 
of  prohibiting  any  part  of  the  op- 
erator's body  being  put  between  the 


they 


have  a  right  to  expect  us  to  train  them  to 
avoid  hazard  .   .   ." 


punch  and  the  die.  Dies  and  other 
equipment  had  to  be  redesigned — 
which  was  costly.  This  company's 
primary  objective  was  to  protect  its 
employees.  And  in  this  it  succeeded 
— for  the  change  brought  a  decided 
improvement  in  the  plant's  safety 
record.  But  it  also  brought  increased 
production  and  a  decrease  in  scrap. 
By  keeping  arms,  fingers,  and  hands 
out  of  the  danger  zone,  it  was  found 
that  presses  could  run  continuously 
instead  of  intermittently.  Efficiency 
was  increased,  costs  were  cut.  Again, 
what  started  out  to  be  only  a  matter 
of  making  the  job   safer  turned  out 
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Lineman  s  rubber  gloves  are  tested  to  lOfiOO  volts  by  the 

Western    Electric    Company^   the   Bell  System^ s   manu- 

Jacturing  and  supply  unit 


to  be  a  matter  of  good  business   as 
well. 

It's  not  enough,  of  course,  to  have 
safe  practices.  Just  as  important  is 
having  folks  assigned  to  a  job  under-     — was     inaugurated.       The     result 


results  I'm  going  to 
cite.  It  proves  it 
works  for  women  too 
— women  working  in 
office  environments  — 
and  we  found  out  that 
we  don't  have  to  be 
experts  in  female  psy- 
chology to  get  results. 
(I  take  it  the  safety 
expert  has  to  be  a  jour- 
neyman psychologist,  a 
salesman,  an  engineer, 
all  in  one.) 

In  1946,  the  accident 
rate    in    one    group    of 
women      employees      in 
our    Company,     mostly 
switchboard    operators, 
was   ten   per   one  thou- 
sand     employees.        A 
program     of     stressing 
the    environmental     as- 
pects    of     safety — of     making     this 
group      aware      of      daily      hazards 
through     participation      in     commit- 
tees   discussing    accident    occurrences 


stand  safe  practice  and  know  the 
job's  danger  points — and  then  train- 
ing them  to  perform  the  job  in  a 
safe  manner.  Training  and  safety 
are  Interwoven.  The  basis  of  our 
whole  philosophy  in  the  Bell  System 
is  that  the  safe  way  to  do  a  job  is  the 
ricjiht  way. 

Then  why  do  we  continue  to  have 
accidents?  It  is  not  because  of  any 
failure  to  engineer  safety  into  the 
job  but  rather,  in  my  opinion,  be- 
cause of  uninspired  attitudes.  It  is 
possible  to  cause  spectacular  improve- 
ment in  safety  results  by  working  on 
attitudes — by  promoting  a  real  con- 
sciousness of  safety.  This  was  prin- 
cipally the  approach  utilized  in  some 


during  the  last  four  years,  the  ac- 
cident rate  of  ten  per  one  thousand 
has  dropped  to  .65  accidents  per 
thousand  employees.  Each  year  90 
women  employees  in  this  group,  or 
between  300  and  400  for  the  four- 
year  period  I  mentioned,  have  been 
saved  pain  and  suffering  as  a  con- 
sequence of  this  cooperative  effort. 

Basically  this  job  of  selling  a  safety 
attitude  was  done  by  good  supervi- 
sion inspired  by  top  management  sug- 
gestion. And  good  supervision,  with 
respect  to  safety  or  anything  else, 
consists  of  understanding  and  work- 
ing harmoniously  with  people — the 
same  elements  that  produce  good 
service. 
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Supervision  and  Leadership 

The  aim  of  good  supervision  in 
safety  activities  is  always  to  provide 
positive  and  effective  leadership  so 
that  the  group  will  want  to  work 
safely  and  respond  cooperatively  to- 
ward eliminating  accidents  while  at 
work.  At  the  telephone  company, 
we  feel  that  safety  training  is  one 
of  the  supervisor's  most  important 
duties — from  the  president  right  on 
down  through  all  levels  of  the  or- 
ganization. In  short,  the  supervisors 
of  the  supervisors  are  expected  to 
be  always  on  the  alert  to  promote 
safety.  Our  top  supervisors — in  fact 
our  entire  staff — are  schooled  to  be- 
lieve that  a  saje  worker  is  the  best 
worker. 

Now  the  causes  of  haste,  careless- 
ness, abstraction,  forgetfulness,  or 
poor  attitude — all  behaviors  which 
may  lead  to  accidents — can  be  known 
to  a  supervisor  if  he  or 
she  is  wise  and  observ- 
ing enough  to  build  a 
solid  foundation  of  un- 
derstanding with  each 
of  his  or  her  people. 
By  recognizing  these 
human  behavior  factors 
before  they  cause  ac- 
cidents, supervisors  can 
devote  their  efforts  to 
preventing  accidents 
rather  than  to  making 
reports  of  them  after 
they  occur.  It  doesn't 
do  much  good  to  tell 
people  that  they  must 
have  a  safe  attitude.  A 
correct  attitude  toward 
safety  must  be  built  into 
them  by  a  series  of  sat- 
isfying,   helpful,    every- 


day observations  and  suggestions, 
persuasively  passed  along  by  super- 
visors at  all  levels. 

On  the  other  hand,  a  person  may 
be  taught  how  to  do  a  job  safely 
and  wind  up  doing  it  unsafely  to- 
morrow. Years  of  job  experience 
or  a  careless  familiarity  with  sur- 
roundings have  a  tendency  to  cause 
some  people  to  develop  contempt  for 
a  practice  that  has  come  to  appear 
tedious  to  them.  To  minimize  this 
tendency,  our  training  aim  is  not 
only  on  ho%v  to  do  a  job,  but  why  it 
must  be  done  that  way.  And  then, 
by  repetition,  fix  details  of  a  pro- 
cedure so  firmly  in  people's  minds 
that  it  becomes  habit-forming — so 
habit-forming  that  they  will  rebel 
against  doing  it  any  other  way. 

Safety  Observation  Plan 

A  VERY  important  step  in  our  safety 
program  is  a  sort  of  check-up.     For 


Testing  the  holding  power  of  a  strand  puller^  an  essential 

tool  for   terisioning   cable   supporti}ig   strands,   at    Bell 

Telephone  Laboratories 
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''Bill  Spec''    {above)   and  "Miss  Haps" 
{below)    are  frequent    reminders    to    em- 
ployees of  the  need  for  constant  vigilence 


a  long  time  the  Bell  System  checked 
work  quality,  such  as  the  installation 
of  a  telephone,  by  inspecting  the  job 
after  it  was  done.  That  procedure 
was  all  right  as  far  as  it  went.  It 
enabled  the  foreman  to  find  out 
whether  all  physical  work  was  done 
that  should  have  been  done  and  in 
a  workmanlike  manner.  But  it  left 
out    one    very    important    thing:    it 


didn't  tell  him  how  the  job  was  done, 
or  whether  the  man  worked  safely 
and  efficiently  while  he  did  it. 

We  improved  on  this  "quality"  in- 
spection some  years  ago  when  we 
introduced  what  we  call  the  Safety 
Observation  Plan.  This  plan  pro- 
vided not  only  "quality"  intelligence, 
but  "safety"  intelligence  as  well. 
Under  this  new  plan,  supervisors 
directly  responsible  for  the  safety 
of  their  men  make  observations  of 
work  while  it's  in  progress.  These 
observations  cover  the  use  of  tools, 
material,  and  equipment.  They  are 
directed  toward  the  detection  of  any 
unsafe  work  procedure  followed  in 
performing  the  work — including  job 
planning  in  the  light  of  circumstances 
and  conditions  surrounding  the  par- 
ticular job  being  done — all  with  a 
view  toward  uncovering  any  fail- 
ure to  recognize  accident  potentials. 
When  the  supervisor  observes  an 
unsafe  work  practice,  he  discusses  it 
with  the  man  involved.  If  necessary 
he  reviews  with  the  man  the  written 
details  that  cover  the  job  being  done. 
He  makes  a  record  of  the  unsafe 
practice  and  if,  in  his  judgment,  the 
man  needs  it,  the  supervisor  gives 
him  additional  special  training  to  cor- 
rect his  shortcomings.  So  you  see, 
our  safety  training  program  really 
never  stops. 

Records  of  these  observations  are 
forwarded  through  lines  of  organiza- 
tion, where  they're  studied,  sum- 
marized, and  discussed  at  super- 
visory and  employee  meetings  held 
at  regular  intervals.  This  Informa- 
tion is  put  to  practical  use  In  several 
ways. 

First,  It  Is  used  to  assist  in  deter- 
mining the  real  underlying  causes  of 
unsafe  habits — to  help  us  anticipate 
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Posters  for  employees  and  statistical  studies  and  brief  reports  of  how  accidents  happen 
are  parts  of  the  Bell  Systons  consistent  approach  to  the  safety  program 


dangers  of  the  job.  Then,  it  may 
suggest  the  need  for  a  re-design  of 
educational  and  training  projects  for 
certain  groups  doing  certain  jobs.  It 
may  call  for  improvement  in  job 
procedure,  better  safety  codes,  and 
may  lead  to  design  improvements  in 
tools,  equipment,  and  environmental 
surroundings — calling  on  our  engi- 
neering knowledge  again.  It  may 
indicate  the  need  for  additional  su- 
pervisory attention  on  certain  kinds 
of  work,  or  It  may  call  for  a  change 
of  emphasis  in  the  safety  program 
itself. 

Engineering  Accident  Prevention 

The  Safety  Observation  Plan  is 
just  one  of  the  ways  we're  applying 
engineering    procedure     to     accident 


prevention.  It's  one  of  our  means 
of  utilizing  accumulated  past  experi- 
ence. In  short,  it's  safety  engineer- 
ing with  a  practical  touch.  We 
know  our  safety  engineering  has 
been  an  Important  factor  in  improv- 
ing our  safety  performance.  And 
we  regard  it  as  good  business,  be- 
cause it  contributes  to  job  efficiency 
and  operating  economy.  But,  even 
more  important,  It  helps  keep  our 
folks   from  getting  hurt.   .   .   . 

Four  years  ago  the  Labor  Man- 
agement Committee  of  the  Pres- 
ident's Conference  on  Industrial 
Safety  set  forth  these  principles,  and 
I  think  they're  worth  repeating  here: 

Accident  prevention  is  the  legal 
and  moral  obligation  of  the  em- 
ployer, and  management  must  have 
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the  authority  necessary  to  carry  out 
this  responsibility. 

It's  the  moral  and  personal  oh- 
ligation  of  each  individual  employee 
to  cooperate  in  the  safety  pro  (/ram. 

In  unionized  plants,  the  welfare  of 
the  employees  places  upon  the  union 
a  moral  obligation  to  cooperate  in 
accident  prevention  within  the  frame- 
work of  its  agreed-upon  participa- 
tion. 

I'm  sure  all  management  recog- 
nizes the  soundness  of  those  prin- 
ciples, and  accepts  their  part  of  the 
responsibility  for  seeing  that  they're 
effectively  and  consistently  applied. 
I  think  labor,  organized  or  not,  feels 
the  same  way  about  it. 

And  that's  where  you  safety  en- 
gineers come  into  the  picture.  I 
won't  presume  to  tell  you  how  you 
should  go  about  your  work;  but  it 
seems  to  me  that  one  of  your  basic 
problems  is  to  get  across  to  top  man- 
agement the  idea  that  safety  cannot 
be  considered  separate  and  apart 
from  the  production  job.  This  "one 
job"  concept  was  spelled  out  most 
convincingly,  I  think,  by  Mr.  Weiser* 
in  his  article  on  "The  Place  of  Safety 
Engineering  in  Industry." 

Mr.  Weiser  points  out  that  indus- 
try— any  industry — has  only  one  job, 

*  C.  H.  Weiser,  Plant  Personnel  Supervisor, 
Southwestern  Bell  Telephone  Company,  Topeka, 
Kans.,  and  President  of  the  American  Society  of 
Safety  Engineers. 


and  that  the  three  elements  of  that 
one  job  are  quality,  quantity,  and 
accident  prevention.  He  goes  on  to 
say  that  all  three  of  these  elements 
spring  from  the  same  production 
factors :  careful  planning,  thorough 
training,  and  effective  supervision. 
Then  he  maintains  that  it's  up  to  the 
safety  engineer  to  search  for  the  real 
causes  of  accidents,  to  tap  the  foun- 
tain of  knowledge  of  past  experience, 
to  bring  to  management  the  means 
for  tapping  that  fountain  and  trans- 
lating it  into  effective  action. 

While  it's  true  that  safety  engi- 
neering is  one  of  the  newer  voca- 
tions aiming  toward  professional 
status,  I  don't  think  that's  any  reason 
for  discouragement.  I  heartily  agree 
with  Mr.  Weiser  when  he  says  that 
if  you  safety  engineers  are  to  find 
your  rightful  place  in  industry,  if 
you're  to  achieve  real  professional 
status,  you  must  do  your  job  so  well 
that  industry  will  find  it  impossible 
to  get  along  without  you.  You  have 
a  real  selling  job  to  do — but  I  think 
you're  well  on  your  way  toward  the 
kind  of  recognition  your  high  calling 
merits. 

From  whatever  standpoint  you 
look  at  it — humanitarianism  and  mo- 
rale building  or  as  an  aid  to  greater 
industrial  efficiency — the  Importance 
of  your  function  Is  so  great  that  wise 
Industry  will  In  no  sense  long  do 
without  your  services. 


Twenty-five  Years  Ago  in  the  Bell  Telephone  Quarterly: 
From   Volume  VIII  Number  7,  January^  1929 

Announcement  of  the  transatlantic  telephone  cable  reminds  us  that  transatlantic  radio 
telephone  circuits  were  still  being  placed  in  service  a  quarter  of  a  century  ago — with 
elaborate  ceremonies.  The  following  is  excerpted  from  an  account  of  the  opening  of 
service  between   this  country  and  Spain.      Editor. 


Telephone  service  between  North  Amer- 
ica and  Madrid  was  inaugurated  by  con- 
versations between  President  Coolidge  and 
King  Alfonso  XIII  on  October  13.  The 
ceremonies  at  Washington  took  place  in 
the  directors'  room  of  the  United  States 
Chamber  of  Commerce.  President  Walter 
S.  Gifford  of  the  American  Telephone  and 
Telegraph  Company  acted  as  master  of 
ceremonies  at  Washington,  while  Colonel 
Sosthenes  Behn,  President  of  the  Interna- 
tional Telephone  and  Telegraph  Corpora- 
tion, acted  in  a  similar  capacity  in  Madrid. 

Addressing  King  Alfonso,  President 
Coolidge  said:  'T  welcome  this  added  link, 
no  less  strong  because  it  is  invisible,  be- 
tween Spain  and  the  United  States.  I  be- 
lieve it  to  be  true  that  when  two  men  can 
talk  together  the  danger  of  any  serious  dis- 
agreement is  immeasurably  lessened  and 
that  what  is  true  of  individuals  is  true  of 
nations.  The  international  telephone,  there- 
fore, which  carries  the  warmth  and  the 
friendliness  of  the  human  voice,  will  al- 
ways correct  what  might  be  misinterpreted 
in  the  written  word   ..." 

King  Alfonso,  speaking  in  English,  re- 
plied: 

"I  heartily  reciprocate  in  my  own  name, 
and  in  that  of  Spain,  the  greetings  of  Your 
Excellency, 

"Mr.  President:  I  thank  you  for  the 
cordial  words  in  which  you  do  Spain  the 
honor  and  justice  to  recognize  her  out- 
standing services  to  the  Americas,  and  I 
agree  that  we  ought  to  expect  from  this 
new  means  of  communication  ever  closer 
relations  because  of  the  intimate  and  more 
perfect  understanding  between  the  two 
peoples. 

"I  reiterate  to  Your  Excellency  with  my 
salutations,  the  testimony  of  my  most  sin- 
cere appreciation,   and   extend   best  wishes 


for  the  peace  and  prosperity  of  the  United 
States." 

J.  Reuben  Clark,  Assistant  Secretary  of 
State,  spoke  in  behalf  of  the  State  Depart- 
ment at  Washington.  His  greeting  was 
acknowledged  by  Ambassador  Ogden  H. 
Hammond,  speaking  from  Madrid,  as  fol- 
lows: 

"It  is  a  great  honor  to  be  the  first  Ameri- 
can Ambassador  to  Spain  to  communicate 
with  the  Department  of  State  by  means  of 
this  wonderful  invention  of  wireless  te- 
lephony, which  brings  Spain  and  the  United 
States  so  close  together  .   .   . 

One  Executive  to  Another 

Greetings  were  also  exchanged  between 
President  Walter  S.  Gifford  and  the  Mar- 
ques de  Urquijo,  President  of  the  National 
Telephone  Company  of  Spain.  Mr.  Gif- 
ford said : 

"Although  I  have  been  in  the  telephone 
business  all  my  life,  I  confess  it  gives  me  a 
thrill  to  talk  over  the  lines  of  four  coun- 
tries, through  the  air  over  the  ocean,  under 
the  sea  by  cable,  over  the  Pyrenees,  and  to 
get  from  you  in  a  fifth  of  a  second  a  mes- 
sage from  the  country  whence  Columbus 
started  upon  his  momentous  journey,  based 
on  the  belief  that  the  world  was  round  .  .  . 
The  Marques  de  Urquijo  replied: 
"Thanks  to  the  co-operation  of  the 
French  Post  Office,  through  whose  terri- 
tory we  pass,  and  the  co-operation  and  fa- 
cilities of  the  British  General  Post  Office 
with  its  Rugby  Radio  Service,  it  has  been 
possible  for  his  Majesty  the  King  to  greet 
the  President  of  the  United  States  and 
inaugurate  the  telephone  service  between 
Spain  and  the  United  States.  It  is  also  my 
privilege  to  greet  you,  Mr.  Gifford,  as 
President  of  the  great  American  Telephone 
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and  Telegraph  Company,  which  company 
has  been  a  constant  inspiration  in  the  de- 
velopment of  our  Spanish  Telephone  Com- 


pany over  which  I  have  the  honor  to  pre- 
side. May  I  extend  to  you  and  your  col- 
leagues my  most  cordial  salutations." 


Who's  Who  &  What's  What 

{Continued  from  page  iQi) 

The  Bell  System  works  closely  with  the 
latter  organization,  and  is  much  interested 
in  the  award  by  Congress  last  year  (1953) 
of  a  national  charter  to  the  National  Safety 
Council.  Mr.  Kahler's  first  telephone  job 
was  with  the  Southwestern  Bell  Telephone 
Company  in  1922,  succeeded  shortly  after 
by  one  in  the  Engineering  Department  of 
the  Western  Electric  Company — predeces- 
sor of  the  Bell  Telephone  Laboratories. 
From  1924  to  1930  he  was  with  the  Engi- 


neering and  Plant  Departments  of  the  Illi- 
nois Bell  Telephone  Company,  and  from 
1930  to  1937  in  the  O.  &  E.  Department 
of  the  A.  T.  &  T.  Company.  Mr.  Kahler 
became  chief  engineer  of  the  Chicago  area 
of  Illinois  Bell  in  1938.  Two  years  later 
he  accepted  a  series  of  government  assign- 
ments which  included  that  of  director  of 
the  Bureau  of  Construction  of  the  W.P.B. 
Returning  to  the  company  in  1943,  he  be- 
came assistant  vice  president  and  then  gen- 
eral manager,  State  Area ;  vice  president  in 
charge  of  operations  in  1946;  and  president 
of  the  company  in  1951. 


Transatlantic  Cable 

{Continued  from  page  226) 

along  the  same  coaxial  conductor.  The 
cable  will  be  protected  by  a  wrapping  of 
copper  foil,  over  which  there  will  be  a 
heavy  cover  of  jute  and  steel  wires. 

Agreement  for  construction  of  the  cable 


has  been  signed  by  A.  T.  &  T.,  the  B  '^ish 
Post  Office  (which  provides  telephon  iv^- 
ice  in  Great  Britain)  and  the  Canadian 
Overseas  Telecommunication  Corporation 
(which  furnishes  overseas  communications 
for  Canada).  It  will  be  owned  jointly  by 
these  three  organizations.  The  project  will 
take  three  years  to  complete  and  will  cost 
$35  million. 
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Twenty-Five  Years  Ago  in  the  Bell  Telephone  Quarterly   ("The 

Honour  of  Kings"  by  Frederick  L.  Rhodes   (illus.)  ) Su         121 

Twenty-Five  Years  Ago  in  the  Bell  Telephone  Quarterly  (  Service 

to  the  Nation  in  Peace  and  War  (illus. )  ) Au         187 

Twenty-Five  Years  Ago  in  the  Bell  Telephone  Quarterly Wi         247 

"Honour  of  Kings,  The"   (  Reprinted  from  the  Bell  Tele])hone  Quar- 
terly,  July,    192S) Rliodes      Su         121 

Howell,  Peter  B. 

Biographical  Sketch — portrait Au         126 

Howell,  Peter  B.  and  Clifford  J.  Hedin 

Recruiting  Employees  Through  Employees   (illus.) Au         157 

Huntley,  Harold  R. 

Biographical  Sketch — portrait Wi         191 

DB  Rampant  on  a  Field  of  .Azure  (illus. ) Wi         227 


I 


Instructing  Children  in  Telephone  Use 
"Telezonia"  and  the  ->  i\s   ( illus. )  .  .  .  . 


Born  and  Harter      Sp 


56 


K 
Kahler,  William  V. 

Biographical  Sketch — iiortrait Wi         191 

Functions  of  the  Safety  iMigineer  in  Industry  (illus.) Wi         238 

Keeping  Our  Dispatch-Type  Services  Ever  Ready   (illus.) 

Henderson      .\u  138 

Keeping  the  Radio  Relay  Network  in  Good  Order  (illus.)  .  .Hessin      Su  87 
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Kelly,  Mervin  J. 

Biographical  Skctcli— portrait Su  70 

First  Five  Years  of  the  Transist(  )r,  The  ( ilhis. ) Sn  73 

King,  Russel  T. 

Biographical  Sketch — portrait Sp 

Communications  for  Right-of-Way  Companies   (illus.) Sp  17 

L 

Learning  How  to  Do  It  Through  Plant  Training   (illus.)  .  .  .  .Minn      Sp  35 

Lewis,  A.  D. 

Technical  Assistant  in  Turkey Wi         198 

Libby,  T.  M. 

Technical  Assistant  in  Turkey Wi         198 

London  Classified  Directory.     See  The  Spice  of  Life Su         111 

Long-Range  Planning:  The  Present's  Guiding  Star   (illus.) 

Schooley      Sp  5 

M 
Maintenance 

Keeping  Our  Dispatch-Type  Services  Ever  Ready    (illus.) 

Henderson     Au         138 
Keeping  the  Radio  Relay  Network  in  Good  Order  (illus.)  .  .Hessin      Su  87 

Mannocci,  J.  E. 

Technical  Assistant  in  Turkey Wi         198 

Maps 

Bell  System  Broad  Band  Radio  Relay  Routes Wi         222 

Bell  System  Radio  Relay  Routes Su  88 

Englewood  Customers  Toll  Dialing Sp  9 

1953  Boy  Scout  Jamboree  Site Au         150 

Proposed  Transatlantic  Telephone  Cable Wi         226 

McNeely,  Eugene  J. 

Biographical  Sketch — portrait Su  70 

Benefits  and  Pensions  Have  Proved  Value  for  40  Years Su  97 

Michigan  Bell  Telephone  Company 

Helping  Turkish  Telephone  Men  to  Greater  Skills   (illus.) 

Osgood     Wi         207 

Microwave  Radio  Relay 

Keeping  the  Radio  Relay  Network  in  Good  Order  (illus.)  .  .Hessin      Su  87 

Mt.  Rose  Radio  Relay  Station   (illus.) Su  72 

Towers  and  Beams   (Radio  relay  towers  )    ( illus. ) Wi         219 

Mooney,  Ralph  E. 

Biographical  Sketch — portrait Au         127 

Forbes  :  Telephone  Pioneer  (.-\  book  review  )    ( illus. ) \u         184 

Motion  Pictures 

"Telezonia"  and  the  3  Rs  ( illus.) Born  and  Harter      Sp  56 

Mount  Rose  Radio  Relay  Station  ( illus. ) Su  72 

N 

New  Frontier,  The    ( . \   Telephone   Story  from  the  Telephone    Hour 

Program ) Sp  68 

Next  Seventy-Five  Years,  The  (A  Telephone  Story  from  the  Tele- 
phone Hour  Program ) Au         188 
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On-the-job  Training 

Learning  How  to  Do  It  Tlirou.i^li  Plant  Training  (illus.)  .  .  .  .  Flinn      Sp  35 

Osgood,  Bruce  E. 

Biograpliical  Sketch — portrait Wi         190 

Helping  Turkish  Telephone  Men  to  Greater  Skills  ( illus. ) Wi         207 

P 

Pacific  Telephone  Company 

Building  to  Serve  a  City  for  a  Little  While  (illus.) Au         149 

President   M.  R.  Sullivan  Appears   Before  the  House  Ways  and 

Means  Committee    ( illus. ) Au         168 

Page,  John  H. 

Biographical  Sketch — portrait Su  71 

Service  in  Toledo  Did  Not  Break  Down,  The  (illus.) Su         106 

People  as  Telephone  Users,  Workers,  and  Investors  ( illus. ) .  .Shaw     Wi        213 
Personnel 

People  as  Telephone  Users,  Workers,  and  Investors  (illus.)  .  .Shaw     Wi        213 
Providing   Employees  with  the   Information   They   Want    (illus.) 

Cogswell     Au         129 
Recruiting  Employees   Through   Employees    ( illus. ) 

Howell  and  Hedin     Au         157 

Planning  for  a  Coronation   (  From  British  East  Office) Sp  16 

Private  Branch  Exchange 

Building  to  Serve  a  City  for  a  Little  While  ( illus. ) Au         149 

Protection  of  Employees  Against  Certain  Hazards,  The  (illus.) 

Schaefer      Su  98 

Providing  Employees  with  Information  They  Want   (illus.) 

Cogswell     Au         129 

R 

Radio  Relay  Systems.     See  Microwave  Radio  Relay 
Radio — Transatlantic 

Twenty-l'^ive  Years  Ago  in  the  Bell  Telephone  Quarterly Wi         247 

Radio — Transcontinental 

Long-Range  Planning:  The  Present's  Guiding   Star   (illus.) 

Schooley      Sp  5 

See  Micrcjwave  Radio  Relay 
Rates 

Telephone  Excise  Taxes  Discussed  with  Hcjuse  Ways  and  Means 

Committee    (illus.) Au         168 

Sinclair  Weeks — Excerpts  from  an  address Su  96 

Recruiting  Employees  Through  Employees   (illus.) 

Howell  and  Hedin     .\u         157 
Rhodes,  Frederick  L.     See  "The  Honour  of  Kings" 
Right-of- Way  Companies King      Sp  17 

S 
Safety 

Bell  Telephone  People  Win  Safety  .Xward  for  Second  Successive 

Year Su         120 

Functions  of  the  Safety  Engineer  in  Industry   (illus.) Kahler     Wi         238 
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Schaefer,  Charles  J.,  Jr. 

Biographical  Sketch — portrait Su  71 

Protection  of  Employees  Against  Certain  Hazards,  The  (illus.)..      Su  98 

Schooley,  C.  Earl 

Biographical  Sketch — portrait Sp 

Long-Range  Planning:  The  Present's  Guiding  Star  (illus.) Sp  5 

Service  in  Toledo  Did  Not  Break  Down,  The  ( illus. ) Page      Su        106 

Service  Industries.     See  Sinclair  Weeks — Excerpts  from  an  address 
Service  to  the  Nation  in  Peace  and  War 

Twenty-Five  Years  Ago  in  tlie  Bell  Telephone  Quarterly    (illus.)      Au         187 
Shaw,  John  M. 

Biographical  Sketch — portrait Wi         191 

People  as  Telephone  Users,  Workers,  and  Investors   (illus.) Wi        213 

Simonich,  L.  J. 

Technical  Assistant  in  Turkey Wi         198 

South,  H.  A. 

Technical  Assistant  in  Turkey Wi         198 

Spice  of  Life,  The  (Excerpt  from  the  London  Times) Su         111 

".  .  .  Subject  to  25%  Tax"  ( illus. ) Bobbie      Sp  30 

Sullivan,  Mark  R. 

Telephone    Excise    Taxes    Discussed    with    the    House    Ways    and 

Means  Committee    (illus.) Au         168 

T 
Taxes — Telephone 

••.  .  .   Subject  to  25%   Tax"    ( illus. ) Dobbie      Sp  30 

Telephone  Hour  Program 

New   Frontier,   The Sp  68 

Next   Seventy-Five   Years,   The Au         188 

Telephone  Service 

People  as  Telephone  Users,  Workers  and  Investors  (illus.)  .  .Shaw     Wi         213 

Service  in  Toledo  Did  Not  Break  Down,  The   (illus.) Page      Su         106 

Telephone  Taxes 

".  .  .  Subject  to  25%  Tax"  (illus.) Dobbie      Sp  30 

Telephone  Excise  Taxes  Discussed  with  House  Ways  and  Means 

Committee   (illus. ) Au        168 

Television 

Keeping  the  Radio  Relay  Network  in  Good  Order  (illus.)  .  .Hessin      Su  87 

Towers  and  Beams  (illus. ) Wi         219 

Telezonia 

"Telezonia"  and  the  3  Rs   (illus.) Born  and  Harter      Sp  56 

Towers  and  Beams  (Radio  relay  towers  )    ( illus. ) Wi        219 

Transatlantic  Cable 

Transatlantic  Telephone  Cable  Planned   ( illus. ) Wi        226 

Transatlantic  Telephone  Cable  Planned   ( illus. ) Wi        226 

Transistors 

First  Five  Years  of  the  Transistor,  The   ( illus. ) Kelly      Su  73 

Transmission  Engineers 

DI!   Rampant  on  a  Field  of  .Azure   (illus.) Huntley     Wi         227 

Turkish  Communications  System 

Bell  Svstem  Helps  Turks  to  Modernize  Telephone  System  (illus.) 

Bridgman     Wi         198 

Helping  Turkish   Teleiihone   Men  to  Greater   Skills    (illus.) 

Osgood     Wi        207 


12         BELL  TELEPHONE  MAGAZINE  INDEX,  VOLUME  XXXII 

Issue    Page 
Twenty-Five   Years   Ago  in  the   Bell   Telephone   Quarterly,   Vol. 

VII,  No.  2   ( illus. ) -Sp  ()() 

Twenty-Five   Years   Ago  in   the   Bell   Telephone   Quarterly,   July 

1928.     See  "Tlic   Honour  of  Kings"  by  Frederick   L.   Rliodes 

(illus.) Su         121 

Twenty-Five  Years  Ago  in   the   Bell  Telephone   Quarterly,   Oct. 

1928:  .Service  to  the  Xation  in  Peace  and  War   (illus.) Au         187 

Twenty-Five   Years   Ago   in   the   Bell   Telephone   Quarterly,   Jan. 

1929 Wi         247 

Tyson,  V.  E. 

Technical  Assistant  in  Turkey Wi  198 

w 

Weeks,  Sinclair 

Excerpts  from  an  address  in  May,  iy.T.\  with  references  to  service 

industries  and  fair  rates Su  96 

Western  Electric  Company 

First  Five  Years  of  the  Transistor    ( illus. ) Kelly      Su  7.i 

Kearny   Works,  The -Su         119 

Straddle  Stacker Au         128 

Western  Electric's  Part  in  Offsetting  Rising  Costs    (illus.) 

Anderson     .Au         170 

Wilson,  A.  F. 

Technical  .Assistant  in  Turkey Wi  198 

Wise,  E.  D. 

Technical  .A.ssistant  in  Turkey Wi         198 

World  Telephone  Statistics 

World's  Top  Countries — Telei)hone-\\'ise    (illus.) Wrenshall       Sp  48 

World's  Top  Countries— Telephone-Wise,  The   (  dlus. ).  .Wrenshall      Sp  48 

Woven  into  the  Fabric  of  the  Nation   (  Needlepoint  .Advertisement ) 

.Advertisement  reproduced   ( illus. ) Su      Back 

Cover 
Background  infonuation  from  .A.  T.  &  T.  19.^  Bulletin   (illus.)...      .Au         148 

Wrenshall,  Elizabeth 

Biographical  Sketch — portrait Sp  3 

World's  Top  Countries — Telephone-Wise,  The    (illus.) Sp  48 


I  am  not  sure  when  it  was  that  the  idea  of  providing 
the  best  possible  telephone  service  first  became  rooted  in 
this  business — in  the  minds  of  telephone  people.  I  do 
know  it  was  flourishing  forty  years  ago,  when  I  started, 
and  I  imagine  it  goes  back  quite  a  while  before  that. 
It  is  a  wonderful  idea — a  necessary  idea — and,  as  we 
know,  it  is  the  foundation  of  all  our  efforts. 

Recently  the  Directors  of  the  A.  T.  and  T.  Company 
expressed  it  this  way: 

"We  think  it  all  important,"  they  said,  "that  we 
furnish  the  best  telephone  service  it  is  in  our  power  to 
provide — a  service  high  in  value  and  steadily  improving 
— at  a  cost  to  the  user  that  will  always  be  as  low  as 
possible  and  at  the  same  time  keep  the  business  in  good 
financial  health." 

To  me  that  is  a  good  clear  statement. 

But  the  meaning  is  equally  clear  when  one  of  us 
says  to  himself, 

"On  that  call  I  did  everything  I  could  possibly  have 
done;" 

And  when  another  says,  "That's  the  smoothest,  neatest 
job  I  ever  turned  out;" 

Or,  "Brother,  were  really  giving  service  these  days, 
and  I  don't  mean  maybe." 

Now  there  are  no  two  ways  about  it:  doing  our 
best  is  demanding.  It  simply  will  not  come  easily.  But 
it  pays  its  own  dividends.  For  it  sharpens  our  com- 
petence. As  we  make  a  habit  of  doing  our  best,  we 
acquire  talents  that  we  would  not  want  to  be  without. 
And  beside  gaining  in  skill,  I  am  sure  we  also  gain  in 
character — in  our  stature  as  human  beings. 

From  an  address  by  A.  T.  &  T.  President  Cleo  F.  Craig  to 
the  Telephone  Pioneers  of  America  on  September  19,  19^3. 


'V 


